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= new appeal for volunteers for training for 

war work and the emphasis placed on the 
need for the employment and training of women 
show that the magnitude of the man- power question 
isnow at last being recognized. Mr. Bevin has 
indeed, during the time in which he has exercised 
his immense powers of control over labour and 
industry, been fully alive to the importance of the 
human factor. He cannot be accused of being 
umindful of the findings of the Industrial Health 
Research Board, and the stress he has laid in 
various speeches on the provision of canteens, 
ommunal feeding, and the safeguarding of 
have indicated his profound concern 
with the maintenance of morale and health. 
There is, indeed, no room whatever for doubts 
as to the Minister of Labour and National Service 
holding a long-term view of industrial efficiency, 
und as to his determination to allow no short- 
sighted views of output and hours of work to 
impair the physical, mental and moral capacities 
of the workers on whose endurance, skill and 
enthusiasm we depend for long-sustained produc- 
tion. 

Such uneasiness as may exist in regard to 
the man-power position and its handling arises 
largely from the same type of considerations as 
have led to criticisms of the scope and functions 
of the new Ministry of Works and Buildings. It 
is a question of the co-ordination and direction 
of our war-effort to the maximum efficiency. 
It is to be hoped that the new executive com- 
mittee of Cabinet Ministers announced on January 6 
will secure a measure of the co-operation which 
is imperative. 

Examples of this lack of co-ordination are 
easily found. The Limitation of Supplies Order is 


health 








UTILIZATION OF MAN POWER 


part of a consistent policy of the Board of Trade 
to cut down severely the volume of manufacture 
for the home market. The aim of this policy is 
not merely the restriction of spending by the 
general public, but also, and equally important, 
the reduction of effort in non-essential industries. 
Similarly, the change of export policy from one 
of indiscriminate encouragement of all exports to 
one of selective encouragement is bound to result 
in displacement of labour in the manufacturing 
industries, distribution and perhaps especially 
among the retail shopkeepers. 

In theory, the labour thus displaced is available 
for, and should be taken up by, the munitions 
industries. In practice, despite the somewhat mis- 
leading figures issued by the Ministry of Labour, 
it is not being taken up, or at least absorbed, with 
the completeness and rapidity that are desirable. 
There is little evidence of effort specifically de- 
signed to assist the transition by training in 
advance. 

The failure of the Board of Trade and Ministry 
of Labour to dovetail is the more serious in view 
of the strain which sustained air attack places on 
the civil population. Consideration of the welfare 
side of the transition of labour, educational work 
designed to prepare men and women for change, 
to free them from unnecessary hardship or anxiety, 
is just as important a factor in the smooth 
supply of the million more workers required by 
next August for the armaments plan of the 
Ministry of Labour as it is in the handling of the 
dilution problem and the training of fresh labour 
in the shops, both as regards employers and 
individual workers. The Government is perhaps 
awaiting the results of the survey on which Sir 
William Beveridge is engaged, before committing 
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itself to a more definite policy. It is time more 
was heard about this survey. 

The million workers required can only be 
obtained by ruthlessly squeezing labour out of the 
non-essential industries, and there is little evidence 
that the reduction of the personnel of the non- 
essential industries is being carried through in 
anything but the most haphazard way. The 
Government has been silent, too, about the pooling of 
enterprises, or about compensation for works closed 
down—factors which also affect morale. There 
is no indication of prompt and firm administrative 
action to prevent wastage among labour evacuated 
from the coasts, or among that, often highly skilled, 
temporarily displaced by air-raid attacks. 

The simultaneous immensely larger demands of 
the fighting services for men, who will have to be 
provided from the same source and even from 
among present war workers, makes the ruthless 
elimination of waste of man-power of the utmost 
importance. Civil defence workers provide a 
further complication. The balance between the 
different branches of civil defence—fire services, 
first aid, rescue and demolition services—requires 
reconsideration in the light of experience of recent 
months. Moreover, the most effective use of the 
minimum number of full-time workers consistent 
with safety cannot be secured without efficient 
organization of the much larger body of part-time 
workers, whose morale and efficiency, it should be 
remembered, are determined both by that of the 
community in which they live and of the industry 
in which they are engaged. Much more might be 
done to ensure the rational use of such part-time 
services in ways which would foster their keen- 
ness and loyalty without putting intolerable strain 
on their health or devotion. 

Such organization of civil defence services, 
including the provision of reasonable amenities 
during the additional strain which weather and 
darkness impose during the winter months, is an 
essential part of the efficient use of our man-power 
resources. The wise use of military resources in 
the more technical tasks of clearance and repair 
to reinforce labour already available is an example 
of the type of elasticity and co-ordination required. 

As already suggested, much more might be 
done to minimize the stress and strain of the vast 
change-over required. Most important at the 
present moment, however, isthe problem of thelarge- 
scale training of men and women whose normal 
jobs have come to an end. Moreover, something 
in the nature of a system of priorities may be 
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demanded in regard to man-power as we’! as sup. 
plies. 

What must be realized is that the new lemand 
involve a profound disturbance, not mere! y of oy 
standards of living, but also of our lomestic 
life. The great army of women workers required 
for our munition factories will not be recruited 
without grave social problems being encountered, 


both within industry and without. The reactions 
on the supply of helpers for many of the voluntary 
services: of all kinds may be seriously adverse. 

The importance of the proper distribution of 
skilled labour is not yet sufficiently recognized 
Until it is distributed among the thous nds of 
firms in the manner best suited to the mass pro. 
duction of munitions, we shall not achieve our 
maximum production, nor indeed be able to 
utilize effectively in the less skilled jobs our full 
resources of man- or woman-power. Skilled labour 
of any kind must in fact be regarded as first 
the possession of the State, rather than of any 
individual firm. 

Recognition of key workers, especially tool-room 
workers and machine-setters, as a sort of national 
pool must be followed by proposals to make such 
a declaration more effective in the day-to-day 
hiring and employment of such industrial crafts. 
men. Further, this is true also of the training of 
the rank and file of fresh workers to do the less 
skilled jobs. These men and women are being 
trained to enter industry at whatever point their 
services may be needed, and the particular em- 
ployer of any trainee is no more than the agent 
of the Government, upon whose production pro- 
gramme the scale and incidence of these extra 
labour requirements directly depend. 

Mr. Bevin’s references to the importance of 
psychological factors as a justification for not 
resorting to compulsion may in theory be sound 
enough. But there must be no squeamishness in 
dealing with anything allied to obstructive ten- 
dencies. There are already indications of undue 
deference, if not subservience, to vested interests 
in various fields, including that of food policy and 
agriculture, which endanger the high mood in 
which the nation faced the perils of early 
summer. 

The need for wise planning and central direction 
of our man-power policy is cardinal, but the 
central machinery and plan must function smoothly. 
Just as the National Register can only be used to 
complete or perfect the main process of transfer 
or adjustment initiated in other ways, so the 
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increasing attention to the safety of workers in 
fctories, the improvement of amenities, the pro- 
yision of canteens, the placing of workers to 
diminate unnecessary travelling, and the avoidance 
of excessive hours of work, are designed essentially 
to ensure that man-hours vital to output are not 
jst by allowing conditions ‘to arise that impair 
health and efficiency. 

As already emphasized, such factors have to be 
considered in relation to the conditions of the civil 
population as a whole. Billeting and dispersal 
plans prepared to facilitate uninterrupted indus- 
trial production cannot be considered apart from 
arrangements made in regard to the evacuation of 
school children or other special classes of the 
comunity. Education itself must be considered 
in reference to the morale of the adolescent pepu- 
lation and the future supply of juvenile workers 


Physical Science in Art and Industry 
By Dr. E. G. Richardson. Pp. xi +293 +6 plates. 
(London : English Universities Press, Ltd., 1940.) 
15s. net. 
- a specialist age such as the present, there 
must be a grievous loss of that legitimate 
pleasure which derives from the possession of 
knowledge over a wide field of human endeavour. 
Again, it is clear that much needless duplication 
of effort is continually going on, because people 
wholly absorbed in prosecuting one particular 
quest (probably with great zeal and application) 
are partly or wholly ignorant of what others are 
doing in another sphere, and whose methods might 
readily be adapted with very little trouble. There 
seems to be no ready-made cure for this state of 
affairs. Experience shows that even the most water- 
tight and elaborate system of cross-references to cog- 
nate subjects fails to inspire us with a keen desire 
to look over the wall into our neighbour’s garden. 
Dr. Richardson, however, is a missionary. He 
has taken upon himself the task of discussing any- 
thing and everything—so far as the compass of 
his book permits—which physics can do in modern 
life. A random glance at the index produced such 
entries as ‘cotton’, ‘decibels’ and ‘tilth’; from 
such an assortment, the scope of the volume can 
be envisaged. The author’s style is easy, even 
perhaps colloquial here and there, and certainly 
the reader will have few dull moments, as he is 
swept along with an enthusiasm almost contagious. 
The physics of locomotion occupy three chapters : 
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throughout the national life. Moreover, there is 
still evidence of failure to make full use of the 
available services of special types of worker ; as, 
for example, of biologists, or of various classes of 
friendly aliens at present interned, though the 
recent orders for registration of the latter for 
employment is a step in the right direction. 

The seriousness of the challenge which is now 
thrown down. to us by night-bombing and by the 
attacks on our shipping must not be mistaken. 
No prejudices must stand in the way of the 
gigantic effort demanded of us. However severe 
those demands, or drastic the sacrifices they may 
involve of ways of living and freedom, it is certain 
that if they are presented with imagination and 
understanding, they will evoke as great a response 
as the disasters and perils through which we have 
already passed. 


PHYSICS IN MODERN LIFE 


these are followed by others dealing with communi- 
cation, pottery, cooking, the farm, hydrology, 
mining, fine art and archzology, building materials. 
architecture, music, textiles and war. (It is a 
relief that the last-named is quite short, and that 
there is no inclination for its subject-matter to 
seep through into the rest of the book.) 

Naturally, a work such as this offers unrivalled 
opportunities for any reviewer to dwell upon 
omissions, and some readers, too, will find their 
pet notions unrecorded; nevertheless, it is 
astonishing how complete and coherent the treat- 
ment is, and this without any obvious tendency 
to ‘write round the references’. 

To make a few specific comments: the section 
on aeroplanes contains an excellent description of 
the theory of similitude—and its relation to models 
—without the introduction of mathematical ma- 
chinery. This is an example of the way in which 
Dr. Richardson will probably succeed in helping 
people to realize that there is such a subject, and 
that having done that, there is a fair chance that 
they may discipline themselves to appreciate its 
beauty when handled analytically. 

The development of the locomotive is well 
brought out. A point which might have been 
worth making here is that the remarkable capacity 
for speed shown by engines of recent types (even 
with coupled wheels of relatively small diameter) 
is due almost entirely to radical improvements in 
‘front-end’ design, and the study of the flowing 
properties of highly superheated steam. The 
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speeds reached by the ‘singles’ of last century were striving to gain appreciation. In this co :nexion 
not, generally speaking, very noteworthy (as the Fink’s ingenious researches into the cle ning of 
author truly points out), a fact mainly attributable pottery by electro-endosmosis would have made , 
to their unscientifically conceived ports and blast- charming pendant to the chapter on cer: mics, 
pipes. Thus one can go on: it is an unending theme. The D 
The wheel now turns full circle, and the reader as limitless as the powers of applied physics them. § BY Pro 
may re-open these pages to find himself engrossed selves. This volume should be widely read ; schools § mes" 
in the technics of art. It would have been kind would do well to add it to their libraries withoy, § pl*e*- 
if he had been directed towards that remarkable question; for other folk it will be found to be § /#°-) 
publication ‘“Technical Studies in the Field of the considerably more than a ‘scientific be-book’ | ‘T‘O | 
Fine Arts” (Fogg Art Museum, Harvard Univer- although it might sometimes well serve that pur. late 
sity), which, for several years past, has been pose. Here, in fact, is a cross-section of twentieth. J mycolo 
disseminating knowledge of just the sort which— century activity, seen in sharply defined relief J Agricul 
in this particular domain—Dr. Richardson is so against its historical background. invaria 
rightly anxious to increase, and for which he is F. I. G. Raw iis, scientif 
and hi 
econon 
culturi: 
knowle 
PERIODICITY IN MALIGNANT GROWTHS naw 
pre ace 
The Periodicity and Cause of Cancer, Leukaemia would have to be discounted, since modem § not ha 
and Allied Tumours genetic experiments have shown that these § those : 
with Chapters on their Treatment. By Dr. J. H. Thythms are artefacts. This statement cannot be J of wo 
Douglas Webster. Pp. xv+178. (London: fully diseussed here; nobody has brought any § {aciliti 
Bailliére, Tindall and Cox, 1940.) 12s. 6d. serious criticism against the genetic evidence, § scienti 
although it must be admitted that several people J the ta 
R. WEBSTER’S main thesis is that malignant choose to ignore it. In general it may be stated J is hoy 
tumours do not grow continuously but show that experimental work lends no support to the J practic 
alternating periods of activity and quiescence. idea that malignant growth is fundamentally J monet: 
This behaviour is attributed to the nature of the rhythmic in character. It is possible that rats and J conditi 
life-cycle of the virus responsible for the disease. mice do not live long enough for the rhythm to be J judged 
The full period for one part of the cycle is thirty- shown, but this argument loses force when applied J directr 
three weeks, but the great majority of cases show to the rabbit, an animal in which virus-induced ] choice 
half periods and multiple periods. tumours have been observed over considerable | no sm 
In spite of the elasticity that is apparently periods without elucidating any fundamental The 
allowable, it is very doubtful if Webster has rhythmic pattern. The t 
established his main point. Naturally, interest As further evidence in support of his main } crops, 
centres around the evidence of periodicity to thesis, Webster quotes several instances in which } vation 
be found in untreated cases. Unfortunately in the time of recurrence was successfully predicted J condit 
such cases we usually have to rely upon the in cases undergoing treatment. Here it is not § diseas 
account given by the patient. Thus, if a patient necessary to make any assumption concerning § size a 
first notices a lump in January and says that it the nature of malignant growth; all that need § least s 
remained stationary in size until the middle of be assumed is that the growth-rates of tumours } proces 
July, when it suddenly began to grow rapidly, then are fairly closely grouped about a mean value. aspect 
the period January-July represents a full period Whilst few would deny that malignant growths J analo; 
of quiescence. Those of us who have actually may sometimes show surprising periods of quies- J obser 
measured tumours over considerable periods may cence or sudden changes in growth-rate, evidence | faced 
perhaps be forgiven the belief that the apparent that alternating periods of growth and quiescence § risk 
discontinuity in the behaviour of the tumour is should be regarded as the normal sequence inde- J hesita 
very likely an expression of psychology rather pendent of any treatment is still lacking. It is, precis 
than of tumour growth. of course, possible that variations in a virus may attitu 
Bashford is quoted as having been the first to be responsible for some of the more obscure points J there 
establish experimental evidence of periodicity in in the behaviour of malignant cells. Up to the The 
tumour growth. The rhythms observed by Bash- present, evidence on this point comes entirely | comp 
ford and his colleagues were expressed in terms of from the laboratory. The data supplied by the J clear 
the percentage of successful inoculations. Unfor- clinician cannot as yet be said to have added | the « 
tunately this evidence, even if it were germane, anything of value. P. A. GORER. The 1 
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COCONUT 


The Diseases of the Coconut Palm 

gy Prof. H. R. Briton-Jones. Revised by Prof. 
rest Entwistle Cheesman. Pp. xvi+176+37 
plates. (London: Bailliére, Tindall and Cox, 
1940.) 10s. 6d. 


rT*O those who worked in close contact with the 
late Prof. H. R. Briton-Jones, professor of 
mycology in the Imperial College of Tropical 

\griculture, Trinidad, the keen interest which he 
invariably displayed in attempting to make 
scientific investigations of direct use to the planter, 
and his sympathy towards the practical and 
economic difficulties by which the tropical agri- 
culturist is so frequently beset, are common 
knowledge. This attitude is implicit in the work 
now under review. Its object, clearly stated in the 
preface, is ““. . . to give those growers who have 
not had the advantage of a scientific training, and 
those agricultural officers who, through pressure 
of work in other directions or lack of library 
facilities, are unable to keep up with modern 
scientific literature, an account of the diseases of 
the tall coconut palm in simple English, with, it 
is hoped, a sympathetic understanding of the 
practicable limits of labour intelligence and the 
monetary unit in crop production under tropical 
conditions”. On this basis the book must be 
judged. It may be said at once that in respect of 
directness and simplicity of presentation and 
choice of illustration the author has succeeded in 
no small measure. 

The approach is appropriate to the subject. 
The tall coconut palm, one of the major tropical 
crops, is widespread in its distribution. Its culti- 
vation has been attempted over a wide range of 
conditions, often unfavourable, with concomitant 
disease incidence and financial loss. Not least, the 
size and nature of the plant render it one of the 
least suitable subjects for the study of physiological 
processes. Where these are related to pathological 
aspects the approach tends to be by inference and 
analogy rather than by direct experimental 
observation. The author of the present work has 
faced such difficulties courageously, and, at the 
risk of laying himself open to criticism, has not 
hesitated to speculate freely on occasions where 
precise information has been scanty. The same 
attitude applies to the criticisms which are here and 
there made of the findings of other investigators. 

The opening chapter refers to the bud rot 
complex, the analysis submitted doing much to 
clear the way for a straightforward exposition of 
the diseases described in subsequent chapters. 
The term ‘bud rot’, in fact, with one exception 
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(Phytophthora palmivora), “is*merely descriptive 
of a concomitant symptom of different kinds of 
diseases fatal to the coconut palm”. Thereafter 
bronze leaf wilt, Phytophthora bud rot, tapering 
stem wilt, red ring disease, false wilt and lightning 
strike, stem-bleeding disease, root and leaf 
diseases, gumming disease and dropping of nuts, 
are dealt with in considerable detail, symptoms, 
environmental conditions, and relevant cultural 
practices being clearly indicated. 

The account of bronze leaf wilt, attributed to 
drought in conjunction with unfavourable soil fac- 
tors, is typical of difficulties arising in the study 
of this crop. In some instances the line between 
health and disease is very narrow ; some affected 
plants may recover whereas others, in what 
appears to be approximately the same pathological 
condition, may succumb rapidly. Close and 
continuous observation is necessary in order that 
the slightly different symptoms may be correctly 
assessed. In a malady where anatomical investi- 
gation yields almost no symptoms of definite 
diagnostic value, such behaviour as that cited 
indicates clearly the difficulties and pitfalls that 
await the pathologist. Again, roots, though 
frequently abnormal and in a decayed condition, 
so far have only yielded a Diplodia species, an 
organism regarded as being only of secondary 
importance. Nevertheless, bronze leaf wilt ranks 
very definitely as a destructive disease, and, as 
the author’s photographs and text plainly show, 
is one that may take a heavy toll of plantations 
of all ages. The account of this disease also directs 
attention to the fate that inevitably overtakes a 
crop the cultivation of which has been attempted 
under unfavourable environmental conditions. 

The discussion of the several major diseases is 
on the same broad basis as that indicated for 
bronze leaf wilt. Where the author does not agree 
with the findings of other workers he has not 
hesitated to say so. In several such instances it 
is only too evident that our information regarding 
the physiological processes and reactions of such 
an unwieldy object as the coconut is quite 
inadequate, and that theory rather than fact will 
to some extent tend to hold the field until this 
defect is made good. 

Lastly, in recommending this very readable 
book to planter and pathologist, reference should 
be made to the careful revision carried out by 
Prof. E. E. Cheesman and to the useful additions 
of recent literature incorporated by him, which 
bring the book quite up to date. 

C. W. WaRDLaw. 
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ASPECTS OF THE THEORY OF STATISTICS 


(tr) A Detailed Proof of the Chi-Square Test 
of Goodness to Fit. 

By E. Russell Greenhood, Jr. (The — Phi 
Beta Kappa Prize Essay for 1939.) Pp. xiii +61. 
(Cambridge, Mass.: Harvard University Press ; 
London : Oxford University Press, 1940.) 8s. net. 


(2) Statistical Calculation for Beginners 
By E. G. Chambers. Pp. viii+ 110. (Cambridge : 
At the University Press, 1940.) 7s. 6d. net. 


(3) Elements of Statistical Reasoning 

By Prof. Alan E. Treloar. Pp. xi+ 261. (New York : 
John Wiley and Sons, Inc.; London: Chapman 
and Hall, Ltd., 1939.) 19s. 6d. net. 


(4) Mathematics of Statistics 
By John F. Kenney. Part 1. Pp. x + 248. 12s. 6d. 
net. Part 2. Pp. ix+ 202. lls. net. (London : 
Chapman and Hall, Ltd., 1940.) 


TATISTICS is fast taking the place of mathe- 
matics as the matrix of the sciences. The 
individual is giving place to the aggregate, the 
point of location to the interval of confidence and 
the categorical assertion to the statement in 
probability. But as yet the subject has not reached 
that distinctive stage of development which is 
signalled by the appearance of a comprehensive 
and rigorous theoretical treatise; and it never 
will reach the stage at which a comprehensive 
account can be given of its practical applications 
in any work smaller than an encyclopedia. The 
result of these conditions has been the appearance, 
over the last few years, of an extensive crop of 
text-books dealing with more or less specialized 
aspects of the subject. Here is a sample of the 
harvest of 1939-40, not, on the whole, a vintage 
year. 

(1) Mr. Greenhood’s essay is an illustration 
of the need for a treatise on theory. Like many 
other students, Mr. Greenhood was presented with 
the chi-squared goodness of fit test and asked to 
take it on trust. Unlike many other students, he 
refused to do so. There being no readily available 
account of the mathematical and distributional 
theory on which the test is based, Mr. Greenhood 
attempted to worry one out for himself from the 
admittedly difficult papers in scientific journals. 
His interest in the subject survived this experience 
(which, in his own idiom, is something to say) 
and he produced the proof set out in this essay. 
He claims no originality for his work; but his 
treatment has at least an unusual piquant imagery, 


as instanced by his comparison of the contour 
lines of a bivariate normal surface to a family of 
concentric lopsided doughnuts. 

It is appropriate enough that a member of Phj 
Beta Kappa should expound the mysteries of Chi, 
and as usual when Greek joins Greek, there is a 
great display of vigour and pertinacity. But it is 
not really necessary to take 61 pages to demon. 
strate the validity of the chi-squared test, and at 
eight shillings the book is much over-priced. 

(2) Mr. Chambers’ little book is an unpre. 
tentious attempt to explain how to perform the 
arithmetic of the common statistical processes, 
with special regard to the needs of students of the 
psychological and biological sciences. One opens 
it with hopes that the author has found some new 
ways of lightening the burden of arithmetical 
drudgery which weighs so heavily on the statis- 
tician, but in this respect the book is somewhat 
disappointing. Mr. Chambers has nothing to add 
to what already appears in published text-books. 
That being so, it is not evident to me for what 
class of reader the book is designed. Those who 
have the theoretical knowledge to use these 
arithmetical processes will have already encoun- 
tered them in acquiring it ; and those who have 
not the knowledge would do well to leave them 
alone. 

(3) Prof. Treloar is concerned mainly with the 
fundamental concepts of statistical theory, and 
has endeavoured to deal with them in a systematic 
way unencumbered so far as possible by mathe- 
matical and arithmetical complications. The 
result is a very lucid and balanced book which 
will be read with profit by anyone who wishes to 
familiarize himself with statistical reasoning with- 
out spending too much time on analytical and 
computational details. It is somewhat elementary 
in scope—there is little, for example, about inverse 
probability, likelihood, fiducial limits, confidence 
belts and so forth ; but Prof. Treloar hints at the 
possibility of a second volume on these topics. 
This is one of those books which bear the marks 
of experience in teaching the subject, and should 
have a general appeal. 

(4) Mr. Kenney’s two volumes are not so much 
a book as a compilation, and not a very good 
compilation at that. His first volume deals with 
the standard subjects of descriptive theory, 
frequency distributions, location, moments, dis- 
persion, curve fitting and correlation ; his second 
with probability, bivariate frequency, partial cor- 
relation, sampling theory, chi squared and statis- 
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tical inference. There are a number of examples, 
the best of which are taken from other authors. 

The two volumes differ very much in the 
¢andard of mathematical knowledge required by 
the reader. In vol. 1 “no mathematics beyond the 
ordinary Freshman course in college algebra is 
required”, although “a certain degree of mathe- 
matical maturity and intelligence is presupposed”’. 
Qne result of this is that Mr. Kenney finds it 
necessary in the chapter on curve fitting to prove 
over several pages such theorems as “If y = f(z) 
is linear the rate of change of y with respect to z 
is a constant’”—and this despite the fact that 
topics such as integration and interpolation have 
already been introduced. One would have thought 
that the mathematically mature mind would have 
accepted this result without proof and left Mr. 
Kenney space to include some really important 
material such as the method of fitting polynomials 
of degree greater than two. Vol. 2 is a little 
more advanced, but even this is only intended “to 
prepare the student for the really mathematical 
part of the theory of statistics”. One cannot help 
wondering why Mr. Kenney called this book “The 
Mathematics of Statistics”, unless it was on the 
lucus a non lucendo principle. 

It is evident that a work of some 450 octavo 
pages cannot cover the whole field of statistical 
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theory and that some selection of topics has to be 
exercised ; but Mr. Kenney’s principles of selection 
are difficult to grasp. There is a chapter on 
moments, but no word of moment-generating 
functions or semi-invariants. There are some 
pages on confidence intervals, but nothing on 
likelihood. The chi-squared distribution is derived 
in detail from the multinomial, but the simpler 
and equally important result that the normal 
curve is the limit of the binomial is stated without 
proof. In reciting the tests of significance of the 
correlation coefficient Mr. Kenney omits to give 
a reference to R. A. Fisher's classical paper on the 
distribution of the coefficient in normal samples, 
or to Miss David’s tables of its probability integral, 
though several less important contributions are 
mentioned. He says that the most important 
Pearson curves are Type III and Type VII (the 
normal curve), mentions the trivial Type X, and 
ignores the three main types of the Pearsonian 
system. 

Mr. Kenney’s book is a step in the right direction 
and there are some good chapters, for example, 
on small sample theory ; but most of the topics 
on which he touches require a more thorough 
treatment if their statistical and mathematical 
implications are to be properly grasped. 

M. G. KENDALL. 


CULT AND CRAFTS IN EARLY PALESTINE 


Lachish II (Tell-Ed-Duweir) : 

The Fosse Temple. By Olga Tufnell, Charles H. 
Inge and Lankester Harding. (The Wellcome- 
Marston Archzological Research Expedition to 
the Near East, Publications, Vol. 2.) Published 
for the Trustees of the late Sir Henry Wellcome. 
Pp. 104 + 73 plates. (London : Oxford University 
Press, 1940.) 25s. net. 


[Sere is the site of an ancient 
city, probably the Biblical ‘Lachish’, on the 
edge of the Judzan foothills, overlooking the 
Philistine lowland. It was excavated from 1932 
to 1938 by the Wellcome-Marston Archeological 
Research Expedition to the Near East, of which 
the late Sir Robert Mond also was an early and 
generous supporter. The tragic death of the 
director, Mr. J. L. Starkey, and the political 
situation, suspended the work at a very interesting 
phase, and even the material now in London 
needs much further study ; but the ‘Fosse Temple’, 
lying outside the city, had been completely 
explored, and is now published separately, in 
advance, on behalf of the Wellcome Trustees. 





It is a fine piece of work, a worthy memorial 
of the able leader of the expedition—of whom there 
is a characteristic likeness on p. 7—and testimony 
to the skill, zeal, and team-work of his helpers. 
Though Lachish had a long and troubled history, 
as one of the chief Amorite centres in Palestine, 
the ‘Fosse Temple’ only covers a few centuries of 
it ; but they were a period of historic importance. 
As s strong place in Hyksos occupation, Lachish 
had been surrounded with the rampart and fosse 
characteristic of its masters. With their with- 
drawal before the forces of Eighteenth Dynasty 
Egypt, this great fortress fell into disrepair ; and 
while the Egyptian governor and garrison occupied 
the top of the hill, a short section of the partly 
silted ditch was assigned to a sanctuary, of which 
the furniture and ritual was Palestinian, presenting 
many points of comparison with the ceremonial 
prescriptions of Leviticus. It attracted, however, 
dedications from afar; objects of Egyptian, 
Syrian, and Cypriot fabrics and styles, and even 
a few vases of Augean make. A fine commemorative 
‘lion-hunt’ scarab of Amenhotep III (1411-1375 
B.c.: Pl. XXXII B. 39) must have been a royal 








gift, and a scaraboid of his queen Tiy (Pl. XXXII 
B. 2) was found on the floor of ‘Structure IT’. For, 
even in its short period, the ‘Fosse Temple’ was 
twice rebuilt, and on each occasion considerably 
enlarged. 

Nothing datable was found earlier than 
Thothmes III (1501-1447 B.c.) or later than 
Rameses II (1292~—1225 B.c.), and there is ample 
evidence that the temple was burnt in the period 
of invasion and disorder in the years after 1200 B.c. 
The strew of vessels, bones from sacrificial animals, 
and other objects on the floor aud benches of 
‘Structure III’ suggests to the excavators (p. 27) 
that a ceremony was in progress when the building 
caught fire and collapsed. But no members of that 
congregation perished there. 

Though doubtless other parts of the site will 
reveal more, the contents of the ‘Fosse Temple’ 
give a vivid glimpse of the material culture of 
its votaries, which in many respects was high. 
Special attention may be called to the toilet- 
vessels of variegated glass, the shapely stone jugs 
and bowls, the beads and rich pectoral collars in 
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glazed paste, the engraved cylinder-seals of 
various Syrian styles, and the wide range of } otter, 
types, which, as usual, offer suggestive synchronism, 
with other Palestinian sites. 

Public attention was early attracted to the two 
painted inscriptions on vases, in a rough approxi. 
mation to the script eventually standardized jy 
Pheenicia. Here there is a careful summary of 
the divergent views of experts, and some construe. 
tive criticism (Ch. iv): an amusing ‘warning to 
epigraphists’ (p. 93) is supplied by a peasant’s 
letter to one of the excavators, actually in Envlish 
and in our alphabet, but uncomfortably like the 
writing on the ‘Duweir Ewer’. Was the spelling 
of the Duweir scribe as good as his script ? 

Few recent memoirs in archeology have been so 
carefully edited and published so handsomely—or 
so cheaply. The photography is admirable, and 
the coloured plates exceptionally pleasing. Besides 
group-registers and inventories of the finds, there 
is a very useful list of the biblical passages which 
the ‘Fosse Temple’ and its equipment illustrate 

Joun L. Myres 


YEAST PRODUCTION 


The Manufacture of Compressed Yeast 
By F. G. Walter. Pp. viii+254+3 plates. (London : 
Chapman and Hall, Ltd., 1940.) i5s. net. 


LTHOUGH leavening agents have been 

known since the days of ancient Rome, it 
remained for Louis Pasteur to analyse their 
nature and to demonstrate the practical poten- 
tialities of the common yeasts. Now, in the course 
of a few years, as Mr. F. G. Walter tells us, the 
manufacture of compressed yeast has evolved 
from obscurity to an industry of not inconsiderable 
importance. The work under review has been 
written from the strictly technical point of view 
and provides an unusually readable account of 
the carefully controlled processes which go to the 
successful large-scale production of this commodity. 
The author’s treatment is comprehensive, and 
affords a full explanation of the guiding principles 
involved at each stage of the process. 

To the general biological reader the book should 
also prove of considerable interest in that it shows 
how carefully ascertained facts as to the optimum 
conditions for the growth of the yeast organism 
have been applied on a commercial scale so that 
maximum yields may be obtained. This, indeed, 
is a fascinating aspect of the subject, and one 
which has been handled with commendable clarity. 


The opening chapter deals, in sufficient detail for 
technical purposes, with the several species of 
Saccharomyces and with the undesirable pseudo- 
yeasts, moulds and bacteria which may vitiate 
pure cultures. The author then passes on to the 
isolation of yeasts in pure culture, the production 
of seed yeast, the preparation of wort, the differen- 
tial fermentation of a grain brew (that is, non- 
alcoholic fermentation of this material so as to 
provide the growing yeast with a uniform concen- 
tration of nourishment), yeast production from 
molasses and from spirit fermentations. In each 
instance, full instructions are given as to the 
method of handling the raw materials, the timing 
of the process during its several phases, and the 
precise nature of the supervision that must be 
maintained. 

The two concluding chapters are devoted to 
the preparation of dried yeast and yeast foods 
and to the organization and equipment of the 
yeast factory. In the latter, not the least important 
unit is the laboratory. To its equipment and to 
the methods of analyses to be followed the author 
has made appropriate references. In conclusion, 
the book is one which can be recommended to the 
general biological reader for its interest and to the 
technician engaged in compressed yeast production 
for its utility. 
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Pomatoceros, Sabella and Amphitrite 

gy Joan G. Thomas. (Department of Oceanography, 
University of Liverpool: L.M.B.C. Memoirs on 
Typical British Marine Plants and Animals, 33.) 


Pp. viit+88+11 plates, (Liverpool: University 
Press of Liverpool ; London : Hodder and Stoughton, 
Ltd., 1940.) 108. 6d. net. 


HE Liverpool Marine Biological Committee's 
memoirs have proved of great service to biologists 
and a new volume is assured of a welcome. Vol, 33 
deals with three tubicolous Polychxwte worms, illustrat- 
ing progressive degrees of adaptation to the sedentary 
habit. Amphitrite johnstoni lies hidden under rocky 
clefts and stones, where it makes a temporary burrow 
in the sand. Sabella pavonina stands upright in the 
mud and constructs a neat tube of selected and 
agglutinated mud particles lined by a smooth glisten- 
ing secretion like flexible porcelain. Pomatoceros 
triqueter forms a rigid tube of calcareous matter, 
fixed to a rock and decumbent, the animal lying on 
its back within the tube. The last species is of im- 
portance to the general worker because it is used for 
artificial fertilization, its trochophore larva being easy 
to rear under laboratory conditions. Miss Thomas 
rightly makes it her main subject for investigation. 
The anatomy, histology and physiology of the 
three worms have been described, and the author 
compares their adaptations to the tubicolous habit. 
Much of this has been well done and the figures are 
clear. There is, however, no drawing of a whole 
worm or even of a complete branchial crown, and 
the general reader who does not know the worms well 
can obtain little idea of their appearance. The 
account of Sabella is largely taken from Dr. Nicol’s 
paper, and does not, unfortunately, do justice either 
to Sabella or to Dr. Nicol. Perhaps the very excel- 
lence of Miss Nicol’s work made it difficult to find 
anything new, but this is no justification for mistakes 
in anatomy, such as occur in Fig. 30 with regard to 
the ciliated fecal groove. In describing Pomatoceros 
Miss Thomas does not mention the obvious fact that 
the operculum has a conical calcareous top, and she 
omits this top from Fig. 5. Did she prepare this 
figure from a specimen fixed in an acid mixture ? 
If so, why ? A calcareous operculum is one of the 
generic characters of Pomatoceros. May we stress 
once more the importance of accuracy in anatomical 
detail as the fundamental requirement for physio- 
logical work ? 


Living Mathematics: 
a First Year College Course. By Prof. Ralph 8. 
Underwood and Prof. Fred W. Sparks. Pp. ix+365. 
(New York and London: McGraw-Hill Book Co., 
Inc., 1940.) 20s. 
THE title of this book is a misnomer. It ought 
to be “Lively Mathematical Writing’”’. Witness 

the following extract from the authors’ treatment of 
the method of reductio ad absurdum: “Having 
hatched up a premise whic! collided mathematically 
with its conclusions, we can announce with confidence 
the eternal falsity of the premise and thus get a neat 
headlock on reality from the rear.” 

Stripped of such purple patches, the journalese 
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cross-headings, and the historical references, we are 
left with a text-book covering in sound fashion all 
the work up to Intermediate B.Sc. standard—algebra, 
trigonometry, co-ordinate geometry, and calculus. 
In addition, there is a slight treatment of elementary 
probability and a little elementary theory of numbers. 
The presentation throughout reflects the experience 
and enthusiasm of good teachers. There is a wealth 
of interesting examples, which to the more staid and 
restrained English teacher will more than compensate ea 
for the touches of flippancy that recur throughout 
the text. The book is well printed on excellent paper 
and the diagrams finely executed, but the result is 
that the price is too high for the average British 
first-year student. 


An Introduction to the Principles and Practice of 
Homeopathy 
By Dr. Charles E. Wheeler. Second edition. Pp. 
viii+344. (London: William Heinemann (Medical 
Books), Ltd., 1940.) 15s. net. 

N the second edition of this work, of which the 

first appeared twenty-one years ago, Dr. Charles 

E. Wheeler, consultant physician to the London 
Homeeopathic Hospital and past president of the 
British Homceopathic Society, has received the col- 
laboration of two other physicians to the hospital, 
Drs. J. Douglas Kenyon and Francis H. Bodman. 
The work is divided into two unequal parts. The 
first and smaller part, which contains four chapters, 
ig devoted respectively to general considerations, the 
structure of the homeopathic materia medica, 
homeopathic pharmacy, potentization and dosage, 
and the choice and mode of administration of the 
remedy. The second part deals in alphabetical order 
with thirty-two of the drugs most frequently used in 
homeopathic medicine. 

The work may be recommended as a useful hand- 
book to all seeking information on the subject of 
homeeopathy. 


Naturalist Errant 
Out with Romany Once More 
By G. Bramwell Evens. Pp. vii+168+8 plates. 
(London: University of London Press, Ltd., 1940.) 
5a. net. 

R. G. Bramwell Evens (“Romany’ of the B.B.C.) 

not only possesses the eye of the born 

naturalist, which makes every detail of a ramble in 
the country significant, but he also evidently knows, 
par excellence, how to pick his territory; and what 
is more, he knows how to impart his knowledge 
without incurring the danger of being considered 
pedagogic. As we read through the chapters of this 
pleasant book we are, in fact, caught up in the 
rambles by coppice and moor, by river and rocky 
dell, and, almost at first hand, we make the acquain- 
tance of merlin, raven and buzzard, stickleback and 
badger, heron and woodcock, and many others, the 
places they live in, the food they live on. It is good, 
racy, direct observation, packed with interest, not 
lacking in its philosophy, but without sentimentality. 
The book is attractively illustrated by line drawings 
and by a number of good photographs. 
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Biological Aspects of Infectious Disease 
By Dr. F. M. Burnet. Pp. xi+310. (Cambridge: At 
the University Press, 1940.) 15s. net. 


HE aim of this thoughtful, but by no means 
readable, work by the assistant director of the 
Walter and Eliza Hall Institute of Melbourne is, as 
we learn from the preface, to discuss the subject of 
infectious disease from the point of view of the 
biologist rather than that of the medical practitioner. 
The book is divided into six parts. In the first, which 
is devoted to biological considerations, the ecological 
point of view and the evolution of infection and 
defence are discussed. The second part deals with 
‘‘Aggressors”’, by which bacilli, protozoa and viruses 
are to be understood. In the third part the processes 
of defence, that is, the various aspects of immunity, 
are considered. The natural history of infectious 
disease, which includes the mode of transfer of in- 
fection, the general character of epidemics, and pre- 
valence of infectious disease, the age incidence of 
infectious disease, and the general principles of their 
control, form the subject of the fourth part. In 
the fifth part certain importent infectious diseases, 
namely, diphtheria, influenza, tuberculosis, plague, 
cholera and malaria receive attention. The epilogue, 
which forms the sixth part, contains a brief account 
of certain new diseases and a somewhat vague out- 
look for the future. It is to be regretied that the 
book, of which, according to the preface, the manu- 
script was finished by 1938, was not brought up to 
date “owing to the circumstances of the present 
time’’, and that there is no bibliography and only a 
seanty index. 


Mythology of the Soul : 
a Research into the Unconscious from Schizophrenic 
Dreams and Drawings. By H. G. Baynes. Pp. 
xii+ 939+ 42 plates. (London : Bailliére, Tindall and 
Cox, 1940.) 32s. 6d. 

ESPITE its sub-heading, the title of this volume 

is somewhat ambiguous. It might mean 

mythology about the soul, or mythology that is 
created by the soul. This is unfortunate ; for a book 
is not seldom judged by its title. One has, however, 
only to open it and read through a few pages to see 
what its author means. Dr. Baynes is occupied with 
the kind of phantasy that occurs when “before the 
human mind had ever set itself to the labour of 
thought, the myth already flowed like a natural 
fountain out of the unconscious”. These are the 
opening words of his introduction, and they strike 
the key-note of what follows. 

Since Dr. Baynes is an enthusiastic follower of Jung, 
who broke away from the school of Sigmund Freud 
some time before 1914, we should expect much use to 
be made of the concept of the activation, in pathological 
conditions, of archaic contents of the “collective 
unconscious” ; and so we do. Apart from copious 
quotations, particularly from the works of Jung, and 
a large and varied range of mythological erudition, 
the book consists of an account of the psycho- 
analytical investigation of two cases only, and is 
illustrated by. drawings, some of them coloured, of 
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their dreams and phantasies. In this respect i, 
reminds one of a work by G. R. Heyer (“The O: zanigm 
of the Mind”) published in its English form in 1933, 
Dr. Baynes writes with approval of Jung’s “psycho. 
logical types”, that is, the distinction made | y him 
between the “introvert” and the “extrovert’’, later 
expanded by Jung himself into varieties and cross. 
classifications of these two basic divisions. Hut the 
whole question of “types” is at present und:r dis. 
cussion, and has encountered violent criticis:.,, 

We have this idea cropping up in one form 
or another since the classifications into “tem. 
peramental types” by Hippocrates and Galen, down 
to the “psychological types”’ of Jung himself, Ja:nsch, 
Dilthey, Spranger, Klages, Gross and Kretschn or, to 
mention only some. But these are due to clinical 
observation ; not all their authors are agrecd in 
respect of the “‘types’”’; and no adequate statistical 
procedures have been applied (as they have in other 
branches of psychology) in order to establish them 
and verify them. This manner of treatment may 
suffice for the aris of medicine and psychotherapy ; 
but it is not scientific. For the rest, Dr. Baynes’s 
“Mythology of the Soul’? makes interesting and 
picturesque reading, interspersed as it is with similes, 
metaphors, and (though sometimes rather far. 
fetched) analogical argumenta. 


Philips’ Chart of the Stars 
Edited by E. O. Tancock. 46 in. x 36 in. (London: 
George Philip and Son, Ltd., 1940.) 3s. net. 


N this chart the whole sky is shown on a large 
sheet in three sections—one equatorial, Mercator 
projection, and two polar maps. The stars, which 
are graded in size according to magnitude, including 
the fifth, are shown as white circles on a blue back- 
ground. The chart also contains a number of the 
more important clusters, nebule and variable stars, 
visible to the naked eye, or in field-glasses or small 
telescopes, and tables supply useful information on 
these. Many notes are addéd which explain the 
movements of the sun, moon and stars, and also 
clarify certain phenomena which are illustrated in 
the chart. Students will find this a useful guide to 
the heavens. 


Electrolytic Condensers 

Their Properties, Design, and Practical Uses. By 
Philip R. Coursey. Second edition, revised. Pp. 
xii+190+8 plates. (London: Chapman and Hall, 
Ltd., 1939.) 108. 6d. net. 


HE fact that a second edition of this book had 

to be prepared after a relatively short time 
indicates its usefulness. The new edition has been 
slightly enlarged, the additions being distributed 
more or less evenly throughout the book with an 
emphasis on the last chapter dealing with the appli- 
cations of electrolytic condensers. The preferential 
treatment of this chapter (increased in length by 25 
per cent), especially the information given on surge- 
proof condensers, will be welcomed by all users of 
this type of condenser. 
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SOME RECENT ADVANCES IN DAIRY SCIENCE* 


By Pror. H. D. Kay, O.B.E. 


NATIONAL INSTITUTE FOR RESEARCH IN DAIRYING, SHINFIELD 


KEEPING QUALITY OF MILK 


During the War of 1914-18, much milk was lost, 
when we could very ill afford to lose it, because of 
suring, and much milk that did not actually go 
sour was rejected because it tasted or smelt tainted. 

As is now well known, premature souring is 
almost invariably due to bacterial decomposition 
resulting from faulty methods of production or 
handling. The milk industry, both producers and 
distributors, have learnt a great deal as to clean 
methods of handling milk since 1914, and an 
assessment of the situation during last summer has 
shown that in spite of the weather, which was very 
favourable to bacterial growth and to souring, 
the quantity of milk lost was much less than that 
reported during the summers of 1915-1918. 

The reasons for this welcome advance during the 
last twenty years are: (a) producers have been 
trained in methods of producing clean milk ; 
(6) more apparatus and equipment for cleansing 
and sterilizing milk utensils are available on the 
farm, together with better cow-sheds ; (c) trans- 
port of milk from producer to country and town 
depots has improved both in organization and 
speed ; (d) methods of measuring milk quality 
have improved ; (e) there has been a large increase 
in the amount of milk properly heat-treated before 

distribution. 

Research into practical production methods over 
some years has shown that the periodic steam 
sterilization of all utensils coming in contact with 
milk is the single factor which is most important 
in the production of milk of good keeping quality, 
favour and pasteurizability. It is one of the 
requirements now called for in most counties 
before a preducer of milk can become “accredited” 
and share in the bonus paid for each gallon h 
produces. 

Another stipulation for accredited milk is that 
the milk shall pass the methylene blue reduction 
test. This test, though far from perfect, is a 
fairly simple one, which has been improved in 
recent years and enables a fair assessment to be 
made of the bacteriological quality of the milk at 
the time of testing, and hence of its probable 
keeping quality. This test depends on the fact 
that, in the absence of oxygen, the presence of 
bacteria in milk greatly accelerates the speed at 
which a solution of methylene blue added to the 
milk is reduced to methylene white. Good milk, 


* Continued from page 45. 








well produced and handled, should not reduce the 
dyestuff for six or more hours, whereas poorly 
produced or dirty milk will reduce in an hour or 
two, and really dirty milk in minutes only. 

A similar, but from the point of view of the 
cheese-maker a more valuable, test for milk quality 
is the resazurin-rennet test. This is a test of 
recent origin, similar in principle to the methylene 
blue test, but using a different reducible dye-stuff. 
Here, however, a little rennet is added to the 
fluid, so that in addition to testing the bacterial 
content of the milk, its coagulability, a property 
of first importance in cheese-making, and one 
which changes for the worse with certain types of 
poor-quality milk, may also be assessed. 


HYGIENIC QUALITY 


The original reason for heat treatment of milk 
was the purely commercial one of so improving 
the poor keeping quality of the raw product that 
it could be handled in bulk and distributed with 
the minimum losses from souring to consumers in 
localities remote from the areas of milk production. 
Without such heat treatment it would be practic- 
ally impossible, except perhaps in winter, to 
provide adequate supplies of liquid milk to our 
largest towns. 

Under existing official regulations in Great 
Britain, pasteurization consists essentially in the 
heating of milk at 145° F. for thirty minutes. It 
has been shown that heat treatment under these 
precise conditions not only destroys the bacteria 
which produce souring, but also kills any disease- 
producing organisms that may possibly be present 
as a result either of disease in the cow, such as 
tuberculosis of the udder, or subsequent infection 
of the milk from human sources. But the heating 
must be properly done, since for the most resistant 
of the pathogenic organisms which may be present 
—that of bovine tuberculosis—the margin of 
safety is only some 5° and 10-15 minutes. 

If the temperature of the milk is raised above 
145°, pathogenic organisms are destroyed pro- 
gressively more quickly, until at 162° or above 
their life is only a second or two. Why not, it may 
be asked, for official pasteurization, have a really 
good margin of safety and heat at 162° for half an 
hour? The reason is that at these temperatures 
the cream-line is destroyed, that is, the milk fat 
will not separate on standing. 
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During the last few years, particularly in the 
Midlands, an increasing quantity of milk has been 
‘sterilized’, that is, instead of being heated at 
relatively low temperatures, it is heated for some 
minutes under pressure and at temperatures above 
boiling point. The cream line is certainly de- 
stroyed, and the flavour is altered to one which can 
be described as slightly caramelized; but the 
great advantage is that the milk will keep for 
several days, or even a week or two. It is not 
actually sterile in the bacteriological sense ; but 
there are usually only a few spores left, and cer- 
tainly all the pathogenic organisms are destroyed. 

Officially, the words ‘pasteurized milk’ can only 
be applied to milk which has been heated at 145° F. 
for 30 minutes, that is, holder pasteurization. An 
equally effective method of bacterial destruction 
is to heat milk to say 162° F. for fifteen seconds, 
which has an effect on the flora of the raw milk 
similar to that of the holder method, but which 
can be carried out in a smaller apparatus, with 
much less metal, much less room, and much less 
time. This quicker method has been thoroughly 
investigated, and with modern automatic appara- 
tus for controlling temperature and flow to make 
sure that no particle of milk escapes without 
adequate heating, it is just as safe and reliable as 
the holder method. An advantage, particularly 
in war-time, is that pasteurized milk can be 
obtained within five minutes after beginning the 
operation, instead of forty-five minutes as with 
the holder process. Another advantage is that 
whereas in the holder process there is a tendency 
for certain heat-loving organisms to multiply in 
the pasteurization plant during the run to such an 
extent that the flavour of the milk may be affected, 
and processing has to be stopped while the 
plant is being cleaned, this does not occur in 
the high-temperature short-time (H.T.S.T.) pro- 
cess, temperatures of 160° F. or above being 
too high for the reproduction of the thermophilic 
organisms. These organisms which are in the milk 
before pasteurization are largely there as a result 
of inefficient cleansing and sterilization of the milk 
utensils used on the farm. 

It is clear that with this small—though perhaps 
not really very small—margin of safety in either 
the holder or the H.T.8S.T. process, it would be 
useful if some test could be applied to the milk 
itself to make sure that heating had been properly 
carried out. True, the pasteurized milk can be 
tested for surviving tubercle organisms by the very 
delicate guinea pig test, but this test takes six 
weeks to carry out, and in any case the original 
milk before heating may not have contained 
tubercle organisms. For many years a suitable 
test was sought, without success. Some seven or 
eight years ago it was observed that one of the 
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enzymes present in all samples of rawsmill, phos. 
phatase, was destroyed over all ranges of time and 
temperature slightly less readily than the t uberc|. 
organisms, so that the destruction of the «nzyme 
meant that these pathogenic organisms had beep 
destroyed also, and that with a margin of safety. 
Delicate methods of determining the pres: nce oy 
absence of this enzyme in milk were work: d out. 
and now the phosphatase test, as it is called, is y 
very sensitive and reliable method for deter:ining 
whether a given sample of milk has, or has not. 
been heated under correct pasteurization condi. 
tions. It is equally effective with both holder 
pasteurized and H.T.8.T. pasteurized milk. The 
test is now so precise that it will indicate with 
certainty in the holder process a drop of 1-5° F 
in the holding temperature or diminution of ten 
minutes only in holding time, or a leakage of as 
little as 0-2 per cent of raw milk into the pas. 
teurized bulk. 


EFFEct OF HEATING ON NuTRITIVE QUALITY 


A question which has caused a surprising 
amount of controversy in past years has been the 
possible destructive effect of pasteurization on 
the nutritive quality of milk. The discovery 
of the vitamins, the fact that some of them 
are heat labile, and the fact that milk is 
a fairly good source of vitamins A and the B com. 
plex raised grave misgivings in some minds as to 
whether milk should be heated at all, or should 
be drunk in the raw state. 

In the past five or six years the problem has been 
thoroughly investigated under the egis of Lord 
Astor’s Milk Nutrition Committee, and it has been 
shown very clearly that the effects of modem 
methods of commercial pasteurization are :—no 
change in vitamin A ; only a small destruction, less 
than 20 per cent, in vitamin B, ; no change in lacto- 
flavin (part of B, complex); some 20 per cent 
destruction of vitamin C (ascorbic acid). It has 
also been shown that the biological value of the 
proteins of milk, and also the nutritional avail- 
ability of the calcium and phosphorus of the milk, 
are unaffected by pasteurization. In addition, exten- 
sive feeding trials on school children have failed to 
show any difference between raw and pasteurized 
milk in its effect on any measurable characteristic 
such as height, weight, clinical assessment, dyna- 
mometer pulls, ete. Similar results have been 
obtained with calves as the experimental animals. 

The loss of vitamin C just mentioned is not 
entirely due to the pasteurization process per se: 
it has been shown at Shinfield that exposure of 
milk in a glass bottle to sunlight, or even to 
ordinary daylight for a few hours, will destroy the 
vitamin. The blue and violet end of the spectrum 
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is mainly responsible. Ultra-violet would prob- 
ably be active, but does not, of course, penetrate 
ordinary bottle glass. If, during the pasteuriza- 
tion process, the milk is not exposed to light, there 
ig much less destruction of this vitamin. 

From the point of view of human nutrition, it is 
doubtful whether this destruction of vitamin C is 
of real importance. Cow’s milk is a poor source 
of vitamin C in any event, and if it is used for 
infant nutrition it ought to be supplemented by 
orange juice or some other good source of this 
vitamin. 

Sterilization causes slightly greater changes in 
the nutritional value of the milk than does pas- 
teurization. A small but definite lowering of the 
biological value of the proteins and an increased 
destruction of vitamin B, result from commercial 
sterilization. Sterilization has obvious advan- 
tages in giving milk of high keeping quality, but 
from the point of view of human nutrition, pas- 
teurization is the preferable process. 


Errect oF Cow’s Diet on MILK 


The really important vitamin in milk is the 
fat-soluble vitamin A, and its precursor, carotene 
(s-carotene), also present in cow’s milk, from which 
vitamin A is formed in the animal body. Both 
these constituents of milk vary considerably in 
amount from one part of the year to another, the 
carotene more than the true vitamin A. The 
importance of vitamin A in the diet of the young 
growing animal is due to the facts that it is a 
vitamin essential for growth, and that the new- 
born animal has very low reserves of vitamin A in 
its tissues. In relation to these low reserves, it has 
been found that colostrum, the secretion of the 
udder during the first three or four days after 
parturition, is at least ten times richer in 
vitamin A than true milk. Vitamin A is colour- 
less, but carotene is a deep yellow pigment found 
in all green plants in association with the chloro- 
phylls, and is responsible for the yellow colour of 
milk fat and butter. During the past few years 
it has been clearly shown that the total vitamin A 
potency (vitamin A + carotene) of a given volume 
of mixed milk from the same herd is greatest where 
the amount of green food being consumed is 
largest, that is, when the spring flush of grass has 
begun. Cows are able to store some of the 
vitamin A they make from the ingested carotene, 
in their livers and body fat, and even after they 
have gone on to the older type of winter diet (of 
roots, hay, etc., containing relatively little caro- 
tene), they still continue for a while to secrete 
vitamin A in their milk, but less and less carotene. 
Later the vitamin A falls off also, and with it a 
part of the nutritional value of the milk. With 
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modern conditions of winter feeding, where 
good quality silage, or green fodder such as kale 
or cabbage, or possibly even dried grass, is fed, the 
vitamin A and carotene content of the milk is 
maintained during the winter months. That a 
good supply of vitamin A should be present in 
milk is indeed more necessary for human nutrition 
in winter than in spring, summer, and autumn, 
when other sources of vitamin A can be more readily 
obtained in the form of green vegetables, etc. 

Another important vitamin in cow’s milk is 
vitamin B,, or thiamin. Though milk is not a 
rich sour»: of vitamin B,, it is a source important 
from the point of view of human nutrition, since 
the volume of milk consumed is considerable, and 
vitamin B, in milk is fairly stable. 

It has not been found possible to control the 
concentration of B, in cow’s milk by changes in the 
diet. This is because the cow herself is indepen- 
dent of exterior sources of vitamin B,. She 
can synthesize, herself, probably with the aid 
of the very extensive population of micro-organ- 
isms present in her rumen, all the vitamin B, she 
requires for her own purposes, and for the milk 
she secretes. As a consequence the level of 
vitamin B, in the milk seems to be independent of 
the B, in the diet. 

With the second important water-soluble vita- 
min of the B group—riboflavin—sometimes called 
vitamin B,—there is a definite correspondence 
between the amount in the diet of the cow and the 
level in the milk. When the cows begin grazing 
in the spring, the level of riboflavin in the milk 
rises sharply to nearly twice its winter value. As 
with vitamin A, early colostrum contains much 
larger amounts of this factor than does ordinary 
milk. 

The vitamin D content of cow’s milk varies 
with the diet and with the extent to which the 
cow has been exposed to sunlight. If the diet 
contains vitamin D in appreciable quantities— 
though there are few of the normal constituents of 
a cow’s diet which do—then the vitamin D level 
in the milk is raised. The feeding of irradiated 
yeast or cod-liver oil leads to an increase in the 
anti-rachitic potency of the milk, and it has been 
found that commercial cacao shell meal, which 
contains a little vitamin D, also brings about this 
effect. 

Summer milk and also butter prepared from such 
milk may contain twice as much vitamin D 
potency as winter milk or winter butter from the 
same herd. The vitamin D content of early 
colostrum is three or four times that of normal 
cow’s milk. 

With relatively few exceptions, of which the 
vitamins just described are the most important, 
the quality of cow’s milk remains largely unaffected 
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by the diet. Where the food of the cow is ill- 
balanced or deficient in some material required for 
the milk, for example, calcium or phosphorus or 
protein, normal milk continues to be secreted for 
a while at the expense of the cow’s tissues, and 
then, with possibly a little change for the worse 
in the composition, the daily volume secreted 
begins to fall off more or less rapidly, or stop 
completely. 

To sum up, milk quality is affected by a large 
number of factors, many of which are now known 
and some of which are capable of control. The 
dietary factors and those connected with udder 
disease, for example, are under fairly good control. 
The changes in composition due to changes in 
hormonal balance are at present jess controllable. 
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Milk secretion is known to take place in th. 
cubicle cells lining the milk alveoli in the depths 
of the udder tissue. All the constituents appear 
to be secreted at the same time by these cells ; there 
are no specialized cells yielding protein alone, or 
fat alone, or water alone. This being th: case. 
control of composition ultimately means ac quate 
knowledge and control of the secreting mec!.anism 
of the alveolar cubical cells, which means among 
other things knowledge and control of the a:nount 
and quality of the milk precursors reaching these 
cells from the blood stream, of their supplies of 
hormones, oxygen, fuel in the way of glucose or 
lactic acid, probably also of their cellular furni. 
ture—both internal structure and enzyme con. 
tent. 





EARLY WORK ON PERIODIC MOTION 


By A. E. BELL, 
St. MARYLEBONE GRAMMAR SCHOOL 


ECURRENT events hold an interest for the 
human mind through their appeal to a sense 
of order ; in no other type of phenomenon is the 
insistent suggestion of law in Nature of a necessity 
which even “compels the gods” felt so forcibly. 
Certainly, from the empiricist point of view much 
might be made of the existence in Nature of mani- 
fold periodic recurrences, and the recognition of 
large- and small-scale rhythms has certainly played 
an important part in the origins of science. 
Pythagoras discovered the numerical key to the 
periodicities of musical notes and thus the abstract 
idea of periodicity entered mathematics (though 
the origin of this idea may lie far back with the 
Akkadian writers of about 2000 B.c. studied by 
Neugebauer). By the fifth century B.c. even the 
non-mathematical Aristotle looked on periodicity 
as almost the one sure indication of necessity in 
natural events : the only events of which absolute 
necessity could be predicated were those which 
formed part of a recurrent series such as the orbits 
of the heavenly bodies. 

In scientific work, oscillations which are now 
described as simple harmonic dominate all others, 
at least in their historical significance. From 
Galilei’s discovery of the isochronism of the simple 
pendulum through his (probably apocryphal) 
observation of the lamp swinging in Pisa cathedral 
we may trace the development of a line of thought 
which has been immensely valuable in modern 
science. In pure mathematics the study of simple 
harmonic motion elucidated the interesting pro- 
perties of the cycloid, whilst, through the genius 
of Euler and Fourier, differential equations of great 


generality were discovered which embraced a wide 
range of phenomena. Fourier’s theorem, expressed 
in geometrical terms, indicates, through its ex. 
tension to many fields, the permeation of our 
analysis of Nature, in the last resort, by periodicity 
and by simple harmonic motion in particular. The 
history of science is interesting for precisely this 
reason: it supplies a scrutiny of the origins of 
modern thought. 

The two great reasons for the virtual absence 
of developments in dynamics until the seventeenth 
century are the absence of accurate methods of 
time measurement, and the teleological character 
of Aristotelian thought which dominated natural 
philosophy for so many centuries. Benedetti 
(1530-1590) was among the foremost of those 
critics of Aristotle’s mechanics who paved the way 
for Galilei, and it is noteworthy that he adduced 
a certain kind of periodic motion in a straight 
line as a proof of Aristotle’s error in supposing 
that anything but discontinuous motion in a finite 
straight line was impossible. Obviously Benedetti’s 
thought is here scholastic rather than modern. 
Elsewhere he pointed out that a weight falling 
through the centre of the earth would execute 
vibrations like those of a pendulum and would 
not, as was essential for Aristotle’s system, come 
to rest at the centre. 

But the first recorded statement of: simple 
harmonic motion seems to be that of Copernicus. 
In his great “De Revolutionibus Orbium Coeles- 
tium” of 1543 he attributed oscillatory motions 
of this kind to the earth’s polar axis in order to 
explain supposed fluctuations in the rate of pre- 
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cession and the obliquity ofthe ecliptic. Here he 
derived linear simple harmonic motion from circular 
motions projected on to an axis. The term simple 
harmonic came later ; to Copernicus such motions 
were pendentibus similes. 

So early a reference to the oscillations of a 

ndulum as a characteristic form of motion is 
remarkable, for it is uniformly held that Galilei 
first discovered the important property of the 
pendulum. Favaro says Galilei noticed the iso- 
chronism of pendulum oscillations a little after 
1581 and certainly before 1589. Unfortunately 
there is no evidence that Copernicus really fore- 
stalled Galilei, for it is uncertain that he knew that 
the period is (approximately) independent of the 
amplitude. Nor is it possible to ascribe this dis- 
covery to da Vinci. The latter made a sketch of a 
pendulum clock not later than 1494, but the record 
is very indistinct and one can infer very little from it. 

A more interesting question is whether Galilei, 
while making the discovery, realized the errors of 
the simple pendulum as a method of time measure. 
The records of the Accademie del Cimento say that 
Galilei knew of the inequality of small and large 
swings, but he himself did not refer to it. Mersenne 
stated that Galilei missed the observation and 
regretted that he had not been “‘more exact in 
his trials”. In view of the fertile ideas Galilei based 
on his knowledge of the pendulum, however, 
Mersenne’s regrets appear now to have been out 
of place, for an exact relation between the ampli- 
tude and the period could only have been a 
hindrance at that stage. Galilei was able, as it 
was, to relate the descent of a pendulum bo» with 
descent over inclined planes which are chords of 
the same circle, to indicate a method of studying 
fluid resistance later adopted by Newton, and to 
point out the problem of the centre of oscillation 
later propounded by Mersenne and solved by 
Huygens. The simple pendulum also gave him a 
disproof of the idea of perpetual motion and a 
clue to the phenomenon of sympathetic vibrations 
in stretched strings. 

In view of all this, there is little room for 
regret that Galilei’s trials were only approximate. 
Enough is known of his experimental habits to be 
sure that he idealized the pendulum and probably 
intentionally ignored small experimental deviations 
from formulated laws of Nature, laws which Galilei 
felt convinced were characterized by their sim- 
plicity. All early experiments were to some extent 
vitiated by the vibration of the supports or of 
the suspending thread. Through placing two 
pendulum clocks in mechanical contact Huygens 
discovered the effect of resonance between the 
pendulums, and Ellicott made similar observations 
independently. What is more remarkable is that 
Viviani, a leading spirit in the Accademie del 
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Cimento, is credited with the statement that all 
pendulums deviated slowly in the same direction’ 
from their original planes of oscillation. On the 
strength of this, Antinori and Bertrand raised the 
question* whether in fact the Italian academicians 
discovered and understood the Foucault effect in 
the seventeenth century. Bertrand implied that 
this was so, but that fear of the Inquisition stopped 
their mouths—an intriguifig idea but sadly lacking 
in evidence. 

Hooke contributed work of great importance to 
this somewhat neglected subject of simple harmonic 
motion by his statement of the essential conditions 
of such motions. His well-known law ut tensio sic 
vis for the extension of elastic materials indicated 
even to his curiously non-mathematical mind the 
conditions of isochronous vibrations. He saw that 
the fundamental condition was the proportionality 
of the restoring force to the displacement. On 
the subject of the tautochrone his theory, though 
far from clear, showed the force on the bob of 
the pendulum at any point in its path as propor- 
tional to the slope of the tangent at that point 
(here following Jordanus’s ideas on the inclined 
plane). If the slope is simply proportional to the 
height of the point above the lowest point this 
amounts to a definition of simple harmonic motion. 
Huygens informed the Royal Society what they 
could not prove for themselves, that the requisite 
curve was the cycloid. 

It appears that Huygens made his discovery in 
trying to obtain an expression for the period of a 
very small oscillation of a simple pendulum. Galilei 
knew the relation between the period and the 
length of the thread but ignored or did not know 
the variation with ampiitude. Huygens had little 
difficulty in the preliminary stages. Before 
December 1659 he was persuaded that Galilei’s 
theorem concerning the identity of speeds acquired 
in free descent over inclined planes of equal height 
should be applied to certain curved surfaces also. 
By treating a small circular arc as approximating 
to a parabola (with the lowest points coinciding) 
he showed the isochronism of small vibrations of 
the circular pendulum. It was only through his 
intimate knowledge of the properties of the cycloid 
that Huygens was led to recognize that oscillations 
in such a path under gravity would be truly iso- 
chronous ; and the proof of this property of the 
cycloid by classical geometry was no easy matter. 
When he finally published his work Huygens 
apologized that the proof was not as rigorous as 
Archimedes would have desired. The proof given 
later (1697) by John Bernoulli to show that the 
tautochrone was also the curve of quickest descent 
was carried out by means of the calculus. 

The geometrical study of the periodic motions 
of bodies has, however, since the time of Newton, 
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failed to give complete satisfaction. Whether in 
the case of the orbits of the planets or of electrons 
the demand for an explanatory mechanism in terms 
of force and energy has been irresistible. This has 
meant the isolation of systems to which the con- 
servation laws may be applied. Newton took the 
important step of relating accelerated motion with 
forces, the operation of which remained obscure, 
and from the work of Huygens we may trace the 
restricted law of conservation of energy within 
mechanical systems given explicitly by Lagrange’. 
When, however, we reflect on the value of this 
successful reduction of periodic motions to laws, 
we find that the gain is purely one of mathematical 
expression. The concept of potential energy which 
must be dragged in, for example, has mathe- 
matical significance but we can form no useful 
picture of it and indeed the ‘picturability’ is 
irrelevant. The achievement of classical dynamics 
was the elucidation of mathematical relationships 
of increasing generality between relata whose pro- 
perties are defined by such relations. No better 
contrast of the attitudes of thinkers to scientific 
laws could be found than that of Maupertuis and 
Lagrange to the principle of least action. For the 
former, who really originated the principle, the 
validity of the idea afforded insight to the nature 
of God Himself. For the latter the principle was a 
purely mathematical regularity of great use in the 
solution of dynamical problems. 

General principles were indeed essential when 
physicists took up the problem of the propagation 
of oscillatory motion in waves. Newton tried to 
simplify the problem of wave motion by assuming 
that individual particles oscillated vertically in a 
way comparable with water in the limbs of a 
U-tube, but his method of tackling longitudinal 
wave motion was criticized by Lagrange, who 
showed that Newton erred in supposing that the 
vibrations in the shortest path were necessarily 
simple harmonic. Newton proved, however, what 
Huygens seems to have assumed, that the velocity 
of propagation of longitudinal vibrations through 
an elastic medium was determined by the ratio 
of the square root of the elasticity to that of the 
density of the medium. Transverse vibrations, 
despite Newton’s U-tube analogy, with one ex- 
ception, never occupied the attention of the seven- 
teenth century men of science so far as is known. 
The exception was the work of Brook Taylor on 
vibrating strings. It was not until later, however, 
that the theory of surface undulations was seen 
to have close contact with that of stationary vibra- 
tions in strings. In the eighteenth century Euler 
and in the nineteenth Fresnel developed the wave 
theory of light on the idea of transverse vibrations 
first suggested by Young in a letter to Arago. It 
is interesting that in a later letter Young harked 
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back to Newton’s idea that the law of the undula. 
tions was that of a cycloidal pendulum “which js 
the simplest [assumption] possible”. But Fresno} 
rightly has the greatest honour for the develop. 
ment of the wave theory and also for h wing 
“impressed natural philosophers with the impor. 
tance of studying the laws of regular vibratory 
motion and the phenomenon of periodicity in the 
most general manner”’ (Merz). 

In the nineteenth century many elegant applica. 
tions of simple harmonic motion were made. The 
invention of the Kater pendulum, Foucault's 
famous experiment and the work of Coulomb. 
Gauss and others come to mind. The study of 
torsion in wires was particularly useful because 
the torsion balance which resulted became essential] 
in many branches of experimental work—notably 
in investigating the laws of magnetic and electro. 
static force. Coulomb also applied the torsional pen- 
dulum to study the friction of fluids against solids 

It was, however, in the theoretical developments 
associated with the propagation of electromagnetic 
disturbances that simple harmonic motion was so 
important in the nineteenth century ; and from 
Maxwell’s work to the present day the concept of 
periodicity maintains its importance independent 
of the rise and fall of particular physical theories. 
Yet, at root, our measurement of time and our 
ability to recognize equal intervals appear to rest 
on a purely subjective sense of time’s flow. Time 
and space as perceived are incommensurable, but 
are brought into relation through the geometries 
of four-dimensional continua ; our distinction of 
these separate aspects of the continuum is a 
psychological peculiarity. This makes the mathe- 
matical measurement of time appear altogether 
as problematical as it appeared before Huygens 
brought out his pendulum «‘ock. For the time 
which we measure subjectively by the pendulum 
may have as much relation with the Riemannian 
contmuum as our sense of space has. It is difficult 
to avoid the application of the categories of ex- 
perience in a field where those categories are now 
abandoned. Nevertheless the time-dimension, 
although perhaps of different character from that of 
Galilei and Huygens, seems to hold an increasingly 
important position. The new geometry achieves 
what was an impossibility for Euclidean geometry : 
the incorporation of time. With that distinction, 
however, the substitution of geometrical laws for 
those of causation is in a sense a return to the pre- 
Newtonian era in which the laws of the universe 
appeared to be purely geometrical. Truly Plato's 
device again appears over the portals of science. 


* Cajori, “‘History of Physics’, p. 150, footnote. 
* Cf. Introduction to “Memoires sur le Pendule’”’ of the Societé 
Francaise de Physique, vol. 1. 


* NaTURE, 146, 511-14 (1940). 
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OBITUARIES 


Edward Harold Hayes 


DWARD HAROLD HAYES, who died at Tref 
E Elury, St. Asaph, on December 4, aged eighty-six, 
was an able and well-known teacher of mathematics 
in Oxford between 1878 and 1920. A son of the Rev. 
William Hayes, sometime vicar of Stockton Heath, 
he went to Eton in 1867 and was in a Dame’s house, 
Miss Drury’s, and a pupil of the Rev. F. St. John 
Thackeray. He went to Balliol in 1873 as a commoner, 
but after his first class in Mathematical Moderations 
and winning the Junior Mathematical Scholarship he 
wore a scholar’s gown. 

After first classes in Mathematical Finals and in 
Physics, Hayes was elected in 1878 a fellow and 
lecturer of New College, became a tutor in 1886 and 
senior tutor in 1901. He gave up teaching in 1920 
but remained a fellow until 1934. After his retirement 
he lived first in Hertfordshire and then at St. Asaph. 

Hayes was an excellent colleague both as a fellow 
and as an examiner, and he took an active pari in the 
mathematical teaching of Oxford. His teaching was 
careful and methodical, and all his pupils were well 
taught and some achieved distinction. He regularly 
attended the meetings of the Mathematical Society 
and produced some elegant results. For some time 
he was secretary of the Association of Mathematical 
Lecturers, before the days of sub-faculties. As an 
examiner in the Schools of Mathematics and of 
Physics he took the utmost care in framing questions 
and in checking results and was a first-rate judge of 
men’s work. 

When he went to New College, there were only 
twelve resident fellows; he shared in its growth 
under Wardens Sewell and Spooner, and was an 
efficient and able member of the College staff, and 
liked by all his colleagues. He took an interest in all 
College business but shrank from University affairs 
apart from mathematics ; thus in 1895 he declined 
to be nominated as prector. He had married Isabella, 
daughter of T. M. Marriott and had a son and two 
daughters and was very happy in his married life. 
Hayes’s good temper and sense of humour had won 
him good friends at Balliol, and his story of their 
advice when he went to be interviewed by the New 
College dons as a candidate for their fellowship is 
characteristic. “Say nothing against the Alps 
to Hereford George, or against the higher education 
of women to Alfred Robinson, but you may say 
anything that you like to Spooner.” Spooner would 
have enjoyed that story. 


When Hayes retired, his colleagues parted from. 


him with affection and respect, as from one whose 
humour and good sense they knew they would 
miss for many a day. 


Mr. Heywood Sumner 
WE regret to record the death of George Heywood 
Maunoir Sumner, artist and archzoclogist, which 
took place on December 21 at the age of eighty-seven. 


Sumner was a ‘local’ archzologist of the best type. 
His accuracy as a field worker and his meticulous 
attention to detail in recording the results of his 
observation with pen and pencil has rarely, if ever, 
been surpassed. His activities were directed mainly 
to the study of Cranborne Chase, of which he ap- 
preciated to the full the natural advantages that had 
attracted the settlement of early man, and the New 
Forest, which he knew in intimate detail both as a 
centre of natural beauty and wild life, and as a store- 
house of relics of early and simple forms of social life 
in Britain. His book on the “Ancient Earthworks 
of Cranborne Chase’’ (1913) was accompanied by 
fifty maps and plans, and has been regarded by 
competent critics as setting a new standard in 
accuracy and detail for the archzologist. The same 
qualities for which his work on Cranborne Chase was 
notable were also to be observed in his survey of the 
Wiltshire Grimsditch, of which he published a large- 
scale plan, correcting an erroneous description 
accepted for more than a century, and the survey 
of the British settlement of Gussage Cow Down, 
which covered an intricate and obscure area of more 
than a square mile. 

While it would be going too far to say that 
Sumner’s work reached a limited circle only, his 
preference for ‘local’ societies, such as the Hampshire 
Field Club, or the Bournemouth Natural Science 
Society, and his aversion from any form of self- 
acdivertisement, rendered his work less widely known 
than it should have been before the publication in 
1917 of his “Earthworks of the New Forest”, in 
which not only did he add fifteen new earthworks to 
the list of those already known, but also recorded his 
now famous discoveries of the kilns and pottery of 
the ‘New Forest’ ware of Roman age. Here Sumner’s 
work marked a new departure, and stimulated an 
interest in the work of the local potter in Roman 
Britain which has proved eminently fruitful in 
archeological study. 

Sumner’s further publications were a guide book 
to the New Forest, which has been regarded as the 
best ever written, and “Local Papers, Archzological 
and Topographical, Hampshire: Dorset and Wilt- 
shire’, containing much local lore and valuable 
material of archzological interest. 


WE regret to announce the following deaths : 


Mr. Eliot Howard, a well-known ornithologist and 
author of “The British Warblers” (1907-14), on 
December 26, aged sixty-seven. 

Prof. Robert Howden, emeritus professor of 
anatomy in the University of Durham, aged eighty- 
four. 

Prof. D. Robertson, professor of electrical engineer- 
ing in the University of Bristol, on January 8, aged 
sixty-five. 

Prof. J. H. Smith, formerly professor of engineering 
in the College of Technology, Belfast, on Decemher 24. 
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NEWS AND VIEWS 


Cultural Treaty between Greece and Great Britain 

A CULTURAL convention, the first treaty of its kind 
to be concluded by Great Britain with any foreign 
power, has recently been signed by General Metaxas, 

Prime Minister of Greece, and Sir Michael Palairet, 
British Minister in Athens. Under the Convention, 
the Greek Government will provide every possible 
facility in the future for the British Council’s work 
of making the English language and the British way 
of life and thought familiar throughout Greece. 
From the British point of view, the principal effect of 
the Convention is to give full scope for the British 
Council’s activities in Greece. 

The two most important provisions are as follows : 
(1) The British Council’s Institutes of English Studies 
in Athens and the provinces are fully recognized by 
the Greek Government, who are sympathetically 
considering requests for expansion. The Council’s 
immediate plans involve the opening of ten institutes 
in addition to those at Athens and Salonika, and five 
of these are now established. The same recognition 
is extended to the famous British School of Archxo- 
logy, established in Athens since 1886. (2) The British 
Council is authorized to establish two primary schools 
and one secondary school for British subjects in 
Athens and a primary school in Corfu. 

The other main provisions are: (1) Exchange of 
university staffs and men of learning; (2) facilities 
for the teaching of Greek and English in either 
country ; (3) facilities for students in either country ; 
(4) mutual recognition of degrees or diplomas taken 
by Greek and British subjects in either country ; (5) 
British students in Greece to enjoy entire equality 
with Greek students as regards school and examina- 
tion fees, and vice versa in the United Kingdom ; 
(6) mutual facilities for the import to either country 
of printed matter. Special exemption from tax for 
books supplied to the Council’s Institutes; (7) 
students’ visits to Greece and the United Kingdom 
are encouraged and facilitated ; (8) an Anglo-Hellenic 
Commission to be constituted in Athens and in 
London, to which matters of cultural co-operation 
may be submitted. 


Flora of Town Ruins 


Tue extent of building sites damaged by air raids 
in London, Liverpool, Berlin and other cities in 
belligerent countries, many of which may not be 
occupied until after hostilities, affords an opportunity 
for the botanist to observe any correlation of the 
famous spread of Sisymbrium irio over the ruins of 
London after the Great Fire, a rapidity which earned 
it the popular name of “London rocket”. That there 
will be such a colonization by plant species even in 
the centres of great cities is borne out by recent 
studies of the flora of inner London, Liverpool, Man- 
chester and other towns; but this points more to 


a predominating success of Epilobium angusti/ lium, 
which was not a common British plant at the time 
of the Great Fire although it is now one of the most 
abundant weeds. Observations kept on the flora of 
building sites in London (Selborne Soc. Mag., Oct. 
1910; J. Bot., 1911) showed that a building site 
cleared in Farringdon Street and left for two vears 
before the War of 1914-18 produced. twenty-:ight 
flowering plants and ferns, one moss and one liver. 
wort which established themselves, comprising widely 
distributed plants like Epilobium angustifolium, 
Senecio vulgaris, Tussilago farfara, etc., refuse weeds 
and forage or packing weeds. 

Wild vegetation noted on a building site in the 
Strand, 1929, included Epilobium angustifolium, 
Sisymbrium pannonicum and Erigeron canadense ; 


while a 1939 survey of the wild flora of the 
Liverpool Metropolitan Cathedral building site, 
by botanists of the Merseyside Naturalists’ 


Association, revealed forty-three species, of which 
Epilobium angustifolium was the most noticeable, 
others in abundance including Senecio viscosus, 
Matricaria inodora and Trifolium repens. Epilobium 
angustifolium is introduced to town sites by wind 
distribution of its seeds, but many plants will be 
introduced by birds or from seed distribution with 
commerce and building materials, as has already 
occurred on the building sites of some public air raid 
shelters. In the Journal of Botany, 1940, Dr. Rams- 
bottom described the introduction of the beech wood 
fungus, Peziza repanda, in abundance to London in 
the soil, etec., in rotting sandbags used in A.R.P. 


Flora of South Albania 


THERE can be few areas in Europe about which 
less is known of the flora than southern Albania. 
Large areas in the south of the country have been 
either wholly untouched by collectors or visited on 
a single occasion often only for a single day. Having 
regard to the richness of the flora of the Balkan 
Peninsula, the whole area might well be expected to 
yield results of taxonomic and plant geographical 
importance. Two expeditions made by A. H. G. 
Alston and N. Y. Sandwith (J. Bot., May—Oct. 1940) 
in 1933 and 1935 have shown that the limestone 
mountains of the area reproduce in the main the 
characteristic flora of the Greek Epirus and the 
Pindus, and the vegetation of the higher serpentine 
areas is similar to that of parts of central Albania. 

More than two hundred species new to the country 
were collected and a few new species and varieties 
are described. Near Moscopole two well-marked 
endemic species Arenaria serpentini and Brachy- 
podium serpentini were discovered. Some notable 
extensions of range of previously described specics 
are also recorded. Among these may be cited Stachys 
decumbens, previously regarded as endemic in the 





billie 
least 


ago 

Inve 
in ¥ 
Arra 
on A 
inter 
hous 


Brit 

Pi 
natt 
Fore 
land 
woo 


lium, 
time 
most 
‘a of 
Oct. 
Site 
ears 
ight 
l ver. 
lely 
ur, 


7ceds 


the 
vm, 
Tae : 

the 
Site, 
ists’ 
hich 
ible, 
sus, 
Lum 
vind 

be 
vith 
ady 
“aid 
ms- 
90d 


| im 


ich 


en 
on 


an 


‘al 





xo. 9716, JAN. 18, 1941 


jonian Islands, discovered near Santi Quaranta ; 
Orepis rutilans, formerly only known from Corfu, 
found between Santi Quaranta and Valona; Cicer 
Montbretii, recorded only from Thrace ; Geum 
heterocarpum and Cynoglossum pustulatum, both 
new to the Balkan Peninsula, the latter previously 
known only in southern Spain. 


Recent Additions to British Mammals 

Tue recent discovery of a specimen of the squirrel- 
tailed or edible dormouse (Glis glis) in Shropshire, 
near Ludlow (Field, Jan. 4) is an interesting example 
of an alien mammal that has colonized parts of the 
British countryside. Although it is a controversial 
point with naturalists as to whether or not estab- 
lished aliens and feral escapes in the countryside 
should be admitted to the faunal list, some recorders 
do accept them when they are permanently estab- 
lished in the wild. Some fifty years ago, the late Lord 
Rothschild released specimens of the squirrel-tailed 
dormouse, @ native of south Europe, near Tring, since 
when it has established itself in parts of Hertfordshire 
and Buckinghamshire and is increasing; but the 
Shropshire record is apparently farther north. There 
are small Japanese deer established in some woods 
in the Home counties and Lakeland, where they 
are often confused with roe deer, which also exist 
there, while an interesting example of feral animals 
establishing themselves are the herds of ‘wild’ goats 
that inhabit some of the mountains of Wales, as on 
Rhinog Fawr, near Llanbedr, where some of the old 
billies have huge horns ; and also in Scotland, where at 
least thirteen wild herds were counted a few years 
ago at places like Ben Lomond, at Dochfour near 
Inverness, on the Black Isle cliffs near Cromarty, 
in western Ross, Mull, Islay, Harris, Tiree, Rum, 
Arran and Eig. There was once a herd of feral goats 
on Ailsa Craig, but they were shot down because they 
interfered with the tame goats kept by the light- 
house keepers. 


British Woodlands 

Pror. A. G. Tansley discusses natural and semi- 
natural British woodlands in a paper published in 
Forestry (14, 1; 1940). The native British wood- 
lands have been so largely destroyed, and existing 
woods are now so extensively the results of plant- 
ing and replanting, says Prof. Tansley, that foresters 
are naturally inclined to think of them ail either 
as plantations, or as derelict and worthless wood 
and scrub, of value only as possible sites for 
new plantations. Some foresters will think that the 
accusation is correct ; for many quite lose sight of 
the value and importance of a study of the historical 
part of a forest region or area which may have been 
once afforested. Prof. Tansley traces the progress of 
forest destruction in Britain from Neolithic times 
downwards to the present day. The island climate and 
the fact that Britain could always obtain all she 
required by imports removed from us the disabilities 
following severe deforestation in other parts of the 
world, 
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Briefly, Prof. Tansley’s thesis is that for any given 
type of soil the old type of forest peculiar to the soil 
and locality will reappear, given a chance to do so. He 
believes that the old forest of, say, the south of 
England still persists in the many examples of 
coppice with standards, where oak is so commonly 
one of the chief species among the standards; and 
that with the exciusion of man and his flocks, and 
the rabbits and hares in excessive numbers, Nature 
would restore in time the same type of forest as 
originally existed over so large a part of the country. 
This claim can be substantiated by careful observa- 
tion, not only in Great Britain but also in several 
tropical countries. 


Supply and Price of Bread 

AN important statement upon the supply and 
price of bread was made by the Minister of Food in 
the House of Lords on December 19; it was supple- 
mented by the chairman of the Medical Research 
Council. Lord Woolton said that, although we are 
already spending £35,000,000 in subsidizing flour 
generally, an extra £750,000 is to be spent in three 
months (as from December 1, 1940) to keep the cost 
of all bread at 8d. or less for the 4 Ib. loaf. He had 
further decided to adopt an 85 per cent extraction 
as a basis for wholemeal flour, which would be 
supplied at the same price as what was called 
“national straight run’’ white flour (70 per cent 
extraction). Synthetic vitamin B, will be added to 
the white flour, but supplies will probably not be 
available in any quantity until May. Lord Woolton 
is loth to force wholemeal bread upon the public 
for several reasons, one very important one being 
the failure of high-extraction flour to keep as well as 
white flour. But he has been impressed by the 
unaninimity of scientific opinion on the nutritive 
value of wholemeal bread, and therefore in the 
printed literature of the Ministry of Food he will 
continue to advocate its virtues. 

Lord Balfour of Burleigh said that the Medical 
Research Council recommends that bread should be 
made of an extraction of the wheat grain of not less 
than 80-85 per cent, and that a small percentage of 
calcium salt should be added to the flour. Although 
wholemeal flour contains more calcium than white 
flour, it is more essential to add calcium to the 
former than to the latter—an apparent paradox 
which both he and Lord Woolton seem to find 
difficult to understand. The reason is that whole- 
meal flour contains more phytic acid than white 
flour, and this acid prevents the absorption of 
calcium from the intestine. Lord Balfour continued 
that there is evidence that calcium deficiency has 
long been a defect of nutrition among people in 
Great Britain. On one point only did he disagree 
with Lord Woolton : he (Lord Balfour) was told that 
high-extraction flour, properly made, would keep 
suitably. In reply, Lord Woolton said that he 
intended to continue in ignorance of what a vitamin 
is, to rely upon the men of science who give him their 
support, and to advise the public of the results of 
this scientific research. 
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Preliminary Training for the Flying Services 


Tue Secretary of State for Air has announced that 
it is proposed to establish an Air Training Corps to 
provide preliminary training for men desiring to enter 
the Flying Services. The scheme will be divided into 
three parts: units will be formed at the universities, 
at secondary schools, and locally. At the universities, 
the Air Ministry is arranging a six months course for 
potential pilots and navigators ; candidates will join 
the university air squadrons for instruction in service 
subjects, and at the same time they will attend 
courses given by university lecturers on mathematics 
and mechanics, and on either electricity and magnet- 
ism, engineering, meteorology or navigation. They 
will be full members of the university, and will live 
in colleges and hostels so far as possible. All expenses, 
apart from certain personal items, will be paid for 
by the Air Ministry. Candidates must be between 
17 years and 18 years 8 months on February 15 
and will be selected on nomination by headmasters ; 
the first course begins on April 15. 

Local units, for which the organization of the Air 
Defence Cadet Corps will be used, will be formed, and 
the Air Ministry is providing for lectures arranged by 
local authorities on mathematics and English. For 
the schools scheme, boys should be between 16 and 
18 years of age, and they will carry out a syllabus 
approximating to that of an initial training wing of 
the R.A.F., the principal subjects being navigation, 
mathematics, signals and the theory of flight. 
Financial assistance will be provided by the State. 


Sir Henry Head's Bequest to the Royal Society 

Unper the terms of the will of the late Sir Henry 
Head, the Royal Society is named as residuary 
legatee, and it is believed that a substantial sum of 
money will go to the Society in due course. The 
broad terms of direction in the will are that the 
money “shall be applied for the purpose of the 
advancement in England of the science of medicine 
in the widest sense’; for this purpose a committee 
of not less than three or more than five is to be 
appointed to administer the fund. Without imposing 
any obligation on this committee, the will suggests 
that the fund, or part of it, might be used to ertablish 
professorships or similar posts or research scholar- 
ships in a branch of medical science at medical or 
other educational institutions. Sir Henry Head, who 
died on October 8 last, had been a fellow of the 
Royal Society since 1899, and was awarded a Royal 
Medal of the Society in 1908. 


Reading Machine for Microfilm 

Tse Committee on Scientific Aids to Learning, 
which reports to the U.S. National Research Council, 
is promoting, among other things, the use of micro- 
film, and, as a result of its efforts, a reading machine 
is being manufactured which will be sold at a retail 
price of 32 dollars. A grant from the Committee 
has made it possible for Mathematical Reviews to 
obtain a limited number of these machines, which 
will be available to those who have paid their sub- 
scriptions, at the appropriate rate, to Mathematical 
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Reviews, in advance for three years beginning this 
month. The history of the ‘reader’, known as the 
Students Microfilm Reader, goes back to the autumn 
of 1939. At that time an advisory group on imicro. 
photography to the Committee on Scientific \idg ¢ 
Learning, composed of Mr. Keyes D. Motecalf 
director of the Harvard University Library (chair. 
man), Profs. Ralph D. Bennett and Ernest I. Huntress 
of Massachusetts Institute of Technology, Dr. 
Vernon D. Tate of the National Archives, and Dr. 
Irvin Stewart, director of the Committee on Scientific 
Aids to Learning (ex officio), was requested to con. 
sider the possibilities of designing and making 
available a simple, inexpensive microfilm reading 
machine for the use of the individual student. 
Eventually the Spencer Lens Company was autho. 
rized to build a model, and the Committee on Scientific 
Aids to Learning has now signed a contract for a 
number of these machines ; in addition, they will be 
placed on the market by the Spencer Lens Company. 
Emphasis has been placed throughout on suitability 
for the purpose for which the reader was designed, 
simplicity and low cost. No claims are made for 
extreme convenience, beauty, ready portability, or 
universality. The Students Microfilm Reader is not 
intended to compete with existing reader equip- 
ment, which is generally more suited for com. 
mercial and library use. It was developed specifically 
to permit the individual student to utilize in his own 
study or laboratory microphotographic copies which 
he may have made personally or procured from one 
of the existing sources of supply. The address of 
Mathematical Reviews is American Mathematical 
Society, Brown University, Providence, R.I. 


Developments in B.B.C. Services 

NEw programmes for France and Luxembourg and 
an additional bulletin in Polish are included in recent 
developments made in the B.B.C.’s European Service 
(Practical Wireless, Feb. 1941). A Sunday programme 
for French listeners entitled “Une demi heure du 
Dimanche”’ which is now broadcast during 3-3.30 p.m. 
B.S.T., includes a review of the week’s events and 
talks on general interest and religious subjects. It is 
transmitted on the wave-lengths 49-59 metres and 
25-29 metres. The new programme for Luxembourg 
is broadcast on the last day of the month between 
8.0 and 8.15 p.m. B.S.T. in the period entitled ‘Radio 
Belgique’. The wave-lengths on which this trans- 
mission may be received are 285-7 metres, 261-1 
metres, 49-59 metres and 30-96 metres. A third 
news bulletin in Polish was recently added to the 
B.B.C.’s broadcasts in Europe and can be heard 
during 4.15-4.30 p.m. B.S.T. each day on 49-59 
metres and 25-29 metres. 

Mr. R. C. McCall, who has been appointed to the 
B.B.C. staff to organize the new Pacific transmission 
of the B.B.C.’s Overseas Service, has recently arrived 
in Great Britain. This provides a further example of 
the close co-operation between Dominion broadcasting 
organizations and the B.B.C. Another similar case 
has been the appointment of Mr. E. L. Bushnell, 
controller of programmes for the Canadian Broad- 
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casting Corporation, to the position of North American 
programme organizer of the B.B.C. Overseas Service 
and the work in Great Britain of the Canadian Broad- 


casting unit. 


Control! of Lice 

In the British Medical Journal of November 2 
Prof. P. A. Buxton contributes an article on this 
subject. The crowded sleeping conditions that prevail 
in some of the air-raid shelters render it likely that 
outbreaks of body and head lice will occur. In peace- 
time, at any rate, the body louse is much the rarer 
of the two races, but it is likely to become more 
prevalent. At the present time no really effective 
practical repellent is known. The control measures 
advised concern the head and body and the dis- 
infestation of clothes, blankets, etc. The best methods 
for effecting these processes are discussed in some 
detail. For control on the person the speediest method 
for eliminating the head louse is the use of one 
or other of the insecticidal liquids advised. Dis- 
infestation of garments, etc., is best done by the 
application of heat: 5 minutes at 129° F. or 45 
minutes at 121° F. are fatal both to the lice and to 
their eggs or nests. It is not important whether the 
heat be dry or moist ; but it is essential that the whole 
of the infested materials should be submitted to the 
temperature mentioned. Disinfestation of clothes 
properly done with a domestic hot iron is quite 
effective. The organization sud proper lay-out of 
disinfesting stations does not lend itself to explana- 
tion in a short article, and the reader is referred to 
the “Army Manual of Hygiene” for information on 
this aspect of the problem. 


Spread of Desertic Conditions 

Mvucua has been heard in recent years of soil erosion, 
due to @ variety of causes, emanating usually in ill- 
advised use of the land. In Africa this has been shown 
to cause the spread of waste or desertic conditions. 
In a paper in the Geographical Journal of November, 
on desert versus forest in Eastern Africa, Mr. E. J. 
Wayland points out that there are climatic deserts 
and climatic forests and that each will retain its 
characteristics in spite of man’s interference ; man 
can do little to change the aspects of such lands. 
However, between the essential desert and the essential 
forest there is forest land which on its desert side is 
(or was, since in Africa most has been destroyed) a 
zone of forest-desert equilibrium, disturbable, to the 
desert’s advantage, by Nature or by man. This is 
the zone of counter forest, and on the true forest side 
shows a marginal belt where the forest holds as long 
as natural conditions have sway. In this belt, how- 
ever, man-made desert is not merely possible but is 
very general in Africa. All African forest areas with 
one or two long dry seasons and a rainfall of not more 
than 30 inches a year may be regarded as marginal 
in character, and all such areas are liable to soil 
erosion. Mr. Wayland does not believe that desert 
will or can spread into the essential forest: the 
counter forest acts as a buffer that holds in check 
the spread of the desert conditions. 
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Prof. Eduard Albert 

Pror. Epvarp ALBERT, a pioneer of modern 
surgery in Austria, was born at Sznfterberg in 
Bohemia on January 20, 1841. He received his 
medical education at the University of Vienna, where 
he studied under Hyrtl, Skoda, Briicke, Oppolzer 
and Rokitansky. After qualifying in 1867 he became 
assistant to Prof. Johann Dumreicker, professor of 
surgery in the Vienna Faculty. In 1872 he was 
appointed professor of surgery at Innsbruck where 
he remained for eight years and then succeeded 
Dumreicher at Vienna. It was here that he gained 
a European reputation by his introduction of 
Listerian antisepsis, which Dumreicher had rejected, 
and attracted a number of students who afterwards 
became eminent surgeons. Albert was well known in 
Great Britain, where he was elected an honorary 
fellow of the Royal College of Surgeons in July 1900. 
His principal publications were ‘Diagnostik der 
chirurgischen Krankheiten”’, ‘“‘Lehrbuch der Chi- 
rurgie”’ and “‘Beitrage zur Geschichte der Chirurgie’’. 
He died on September 20, 1900. 


Albert King 

ALBERT FREEMAN AFRICANUS KING, a pioneer in 
malariology, was born at Bicester, Oxfordshire, on 
January 18, 1841, the son of a doctor interested in 
the colonization of Africa. At the age of ten he 
migrated with his parents to the United States. He 
received his medical education at the National 
Medical College at Washington, where he graduated 
at the age of twenty, and four years later obtained 
the degree of M.D. at the University of Pennsylvania. 
He settled in practice in Washington, where he 
attended Abraham Lincoln at the time of his assassina- 
tion in 1865. He was for many years professor of 
obstetrics in the George Washington University and 
in the University of Vermont, which latter institution 
conferred on him the degree of LL.D. in 1904. He 
was the author of a ‘Manual of Obstetrics”, which 
went through eleven editions ; but he is best known 
for a paper entitled “Insects and Disease—Mosquitoes 
and Malaria” read before the Philosophical Society 
of Washington on February 10, 1882, and published 
in the Popular Science Monthly in September 1883, 
in which he gave nineteen reasons for believing that 
malaria is transmitted by the mosquito. He died 
in 1914. 





Announcements 

Tue following officers of the Royal Society of 
South Africa have recently been elected : President, 
L. Crawford; Treasurer, R. W. James; Secretary, 
A. J. H. Goodwin; Editor, Mrs. M. R. Levyns ; 
Librarian, E. Newbery ; New Additional Members of 
Council, G. Arnold, W. F. Barker, M. Rind. 


Ir is hoped to hold the first meeting of the Colour 
Group of the Physical Society at the Polytechnic, 
Regent Street, London, W.1, at 2.0 p.m. on February 
12. The first portion of the meeting will be devoted 
to a discussion of the draft constitution of the Group. 
During the second portion of the meeting four short 
papers will be read on “Colour Tolerance”’. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible for opinions expressed by their correspondents. 
They cannot undertake to return, or to correspond with the writers of, rejected manuscripts 


intended for this or any other part of Nature. 


_“% THE PRESENT CIRCUMSTANCES, 


PROOFS OF 


No notice is taken of anonymous communications 


“LETTERS” WILL NOT BE SUBMITTED TO 


CORRESPONDENTS OUTSIDE GreaT BRITA. 


Structure of the Sterkfontein Ape 


A LARGE monograph on the South African Australo- 
pithecines is being prepared, and is well advanced ; 
but as it cannot possibly be published, at the earliest, 
for some months, it may be well to give a pre- 
liminary note on two points of interest. 

Recently an important paper has been published, 
by A. J. E. Cave and R. Wheeler Haines’, on the 
nasal sinuses of the great apes. They confirm the 
views previously expressed by Duckworth. In the 
gorilla, they show that there is a large bulbous 
dilatation of the nasal duct ; while in the chimpanzee 
the maxillary antrum has an extension into the 
palate. In the Sterkfontein ape (Plesianthropus) the 
antrum differs from that of the gorilla in there being 
no bulbous dilatation of the nasal duct, and from 
that of the chimpanzee in there being no palatal 
extension. In these two characters Plesianthropus 
agrees with man. Fig. | is the front view of a natural 
cast of the antrum of the type specimen, and shows 
its relations to the second molar tooth. The antrum 
is bilobate to some extent, and the intraorbital 


nerve passed through a canal in its upper part. 
Some time ago, I was fortunate in finding at 
Sterkfontein a perfectly preserved os magnum. 
Though nearly human, it seemed unduly small, and 
I thought of the possibility of its being the os magnum 
of a large baboon. 


At the time, I had no baboon 
carpus at hand for com- 
parison, and in the stress 
of other work no further 
examination was made. 
On taking up the matter 
recently, I was forced to 
the conclusion that this 
must be the os magnum 
of Plesianthropus. It can- 
not be a baboon os mag- 
num. Fig. 2 shows this 
bone, and for comparison 
the corresponding bones 
of a large male baboon, 
a large male chimpanzee, 
a large male gorilla, and 
a male and female pure 
Bushman. In structure 
the os magnum of the 
Sterkfontein ape comes 
nearest to that of man. 
It has no close resemb- 
lance to the correspond- 








FRONT VIEW OF CAST OF THE 
RIGHT MAXILLARY ANTRUM OF 


Plesianthropus tranavaalensis, 


SHOWING ITS RELATIONS TO 
THE 2ND MOLAR, AND THE 
POSITION OF THE INFRA-ORBI- 
TAL CANAL WHICH PASSES 
THROUGH THE ANTRUM. 


ing bones of the baboon, 
chimpanzee or gorilla. If 
the identification is cor- 
rect, then the Sterkfontein 
ape must have had a 
hand not larger than that 
of a Bushman woman, 
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and quite unlike those of the chimpanzee and 
gorilla. 

The bone was from the same cave and from near 
the spot where the beautiful small female maxilla 
was found which I figured in Nature of May 7, 
1938. Not improbably some may argue that this 
small carpal bone is really human; but no other 
human remains have been found in the cave, nor 
even human implements. The maxilla has remark- 
ably human teeth, and we need not be surprised if 
the being proves to have had a human hand. 

If the bone belongs to the Sterkfontein ape——and 
I do not think there can be the slightest doubt on 
the matter—then we must conclude that this ape 
had a hand that was not much used for walking, and 
that Dart was probably correct in his conclusion, 
from the structure of the brain, that Australopithecus 
was mainly, if not entirely, bipedal, like man. 

R, Broom. 

Transvaal Museum, 

Pretoria. 
Nov. 27 


* J. Anat., 74, 493 (1940). 
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Rhizoctonia Rot of Swedes 


Ix the course of field experiments with dry rot of 
ewedes caused by Phoma lingam (Tode) Desm., the 
presenc: of a different form of rot was observed on 
Magnificent and Tipperary purple topped swedes 
growing at East Craigs, Corstorphine. This rot was 
characterized by a slightly sunken, putty-coloured 
lesion, usually bearing closely spaced faint zone lines. 
It was readily distinguished from Phoma lingam rot 
by the absence of fructifications and the presence of a 
pink margin instead of a dark brown one. Such 
lesions were always associated with mechanical injury 
te the swede ‘root’. The rot was comparatively 
shallow, dry, rather fibrous and yellowish-brown in 
colour. 

Plentiful white mycelium grew over the surface 
of cut lesions when kept under a bell jar, but no 
fructifications were observed. Isolations from the 
diseased tissues consistently yielded a strain of 
Rhizoctonia solani Kiihn indistinguishable in culture 
from those recovered from sclerotia on potato tubers. 

The putty-coloured, pink bordered type of lesion 
was confined to the purple upper part of the ‘root’. 
On the yellow part below soil level shallow, blackish- 
brown, roughly circular lesions were found from which 
the same fungus was isolated. 

Inoculation experiments were carried out with 
three strains of Rhizoctonia solani on mature Tipperary 
swede ‘roots’ in the laboratory: (a) isolated from 
swede as above; (6) isolated from sclerotia on the 
surface of a Di Vernon potato tuber ; (c) isolated from 
dead tissue below a bruise on a Golden Wonder 
potato tuber. 

Strain (a2) when inserted into cuts made with a 
sterile scalpel gave rise to rots identical with those 
observed in the field, namely, a zoned yellowish-brown 
lesion with pink margin on the upper parts of the 
root’ and a blackish lesion with no distinctly coloured 
border on the yellow lower part. Pieces of agar culture 
of the same strain about } in. square placed on the 
surface of uninjured ‘roots’ gave rise to no lesion. 

Inoculations with strains (6) and (c) resulted in 
slight browning of the edges of the wound but caused 
no rot over a period of six weeks. Uninoculated cuts 
remained healthy. 

About 1 per cent of the Tipperary ‘roots’ in the 
field were severely attacked by this disease. 

Lauritzen’ records a similar disease of turnips in 
Virginia. His strain of R. solani apparently differed 
from mine in its capacity for attacking uninjured 
roots. 

Thomas? isolated four strains of Rhizoctonia from 
turnip in Holland, and Deighton* records R. solani 
attacking turnips in Sierra Leone. Hansen‘, in Nor- 
way, records infection by R. solani of swede seedlings 
in petri dishes, but I have been unable to trace any 
record of a swede rot in the field due to that fungus 
in the British Isles. 

R. W. G. Dennis. 
Plant Pathology Service, 
Seed Testing and Plant Registration Station, 
East Craigs, Corstorphine, 
Edinburgh, 12. 
Dec. 16. 


‘ Lauritzen, J. 1., J. Agric. Res., 38, 93-108 (1929). 
* Thomas, K. 8., “Onderzoekingen over Rhizoctonia”, Thesis, Utrecht 
(1925). 


* Deighton, F. C., Ann. Rept. Agric. Dept. Sierra Leone, 1930, 28-31 
(1931). 
*Hansen, H. P., Nordisk Jordbrugaforsk., 191-200 (1932). 
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Nomenclature of Gas-Gangrene Toxins 


In Nature of December 7, p. 748, there is a brief 
note on the report of the international inquiry into 
the assay of gas-gangrene antitoxin (perfringens)'. 
In this report, Prigge’s* notation is used, in which the 
lethal factor is described as zeta toxin and the more 
hemolytic factor as alpha toxin. The use of this 
notation is unfortunate and likely to lead to consider- 
able confusion. The lethal factor called zeta toxin 
by Prigge is identical with that which Glenny and 
his co-workers* named alpha toxin in 1933, so that 
this usage had priority over that of Prigge by three 
years. During the interval, and since, a large literature 
has accumulated in which Glenny’s nomenclature is 
used. It is therefore desirable to adhere to the 
English notation. 

When in 1938 Ipsen, Sordelli and I undertook the 
international inquiry, it was our original intention 
to abide by the English method of notation, namely, 
to call the lethal factor alpha toxin and the more 
hemolytic facior theta toxin, this last name being 
the one in use by Glenny for this factor in work still 
unpublished. For some reason unknown to me, 
Ipsen, who prepared our paper for publication, 
changed to the German notation at the last minute, 
and I was not aware of the change until after publica- 
tion. Unfortunately, it has not been possible to com- 
municate with Ipsen since publication, owing to the 
invasion of Denmark by Germany. 


M. LLEWELLYN SMITH. 


3 Eversley Road, 
London, 8.E.19. 
* Ipsen, J., Llewellyn Smith, M., and Sordelli, A., League of Nations, 
Bulletin of the Health Organisation, 8, 797 (1939). 
* Prigge, R., Z. Immunforsch., 89. 477 (1936). . 
* Glenny, A. T., Barr, M., Liewellyn Jones, M., Dalling, T., and Ross, 
H. E., J. Path. and Bact., 37, 53 (1933). 


Magnetic and Thermal Properties 
of Crystalline Copper Sulphate at 
Low Temperatures 


THE principal magnetic susceptibilities of crystal- 
line copper sulphate (CuSO,.5H,O) have been 
measured from room temperature down to about 
90° K.1. From a detailed analysis of these magnetic 
data, Jordahl* finds that they can be explained 
quantitatively on the assumption that the crystalline 
electric field in the neighbourhood of the Cu+ + ion in 
the crystal is predominantly cubic in symmetry, with 
a small tetragonal component superposed on it. The 
ground state of the Cu+ + ion is *D, and the crystalline 
field postulated is such that under the influence of 
its cubic part the energy levels split up into two 
sets, the lower set having a two-fold ‘orbital de- 
generacy, and the upper a three-fold one, the separa- 
tion between the two sets being about 18,300 cm." ; 
the tetragonal part of the field separates the levels of 
either set by about 2,550 cm.-'. Each of these 
separated levels will have a two-fold spin degeneracy, 
which, being of the Kramers type, will not be removed 
by the crystalline fieid. 

The type of crystalline field postulated above for 
explaining the magnetic data appears, from the 
known structure of the crystal*, to be plausible. 
Each copper atom in the crystal is surrounded by 
6 oxygen atoms, 4 of which belong to 4 water mole- 
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cules forming a square with the copper atom at the 
centre, and the other two belong respectively to two 
SO, groups, and are located centrally above and 
below the square. The copper-oxygen distance for 
the 4 water oxygens is about 2-0 A., and for the other 
two about 2-4 A. 

The splitting of the *D levels of Cut++ that would 
oceur in the above field cannot, however, be recon- 
ciled with two important observations made recently 
at the Mond Laboratory in Cambridge. Ashmead‘ 
has observed that the specific heat of CuSO,.5H,O 
shows a maximum in the region of liquid helium 
temperatures, and Reekie* has found that the 
effective magnetic moment of Cut++, deduced from 
susceptibility measurements on the powdered crystal, 
falls rapidly in the same temperature region. These 
observations indicate that there are two low-lying 
energy levels for the paramagnetic ion in the crystal, 
separated by a few cm.-', the lower of which is non- 
magnetic. The pattern of splitting of the *D levels 
contemplated above cannot be made to conform to 
these requirements. 

A closer examination of the structure of the crystal, 
however, suggests a simple explanation. The distance 
between the copper atom and the 4 water oxygens, 
namely 2-0 A., is much smaller than would correspond 
to an ionic binding between Cu+ + and these oxygens, 
and is just the distance that one should expect for a 
covalent type of binding between them. Such a planar 
quadri-covalent binding is indeed common in the 
cupric salts*. Such a binding, according to Pauling’s 
theory of directed valence, will involve the orbitals 
dsp*, and the odd electron in Cu++ displaced from 
the 3d orbital will now occupy the 4p orbital. The 
ground state of the [Cu(H,O),]++ complex will thus 
be a "II state, and the magnetic properties of the 
compléx will, therefore, be somewhat similar to 
those of the nitric oxide (NO) molecule, which have 
been investigated theoretically in detail by Van 
Vleck’ and are well known. If the coupling between 
the spin moment and the component of the orbital 
moment conserved along the normal to the plane of 
the complex is very weak, and of the order of a few 
cm.—* (as against 121 cm.-' in NO), and the antiparallel 
coupling between them corresponds as usual to the 
smaller energy, then the results obtained by Reekie 
and Ashmead will follow naturally. . 

The experimental finding! that the orbital contribu- 
tion to the magnetic moment of the [Cu(H,O),]++ 
complex is directed predominantly along the normal 
to the plane of the complex is significant. 

K. 5. KRIsHNAN. 

Indian Association for the 

Cultivation of Science, 
Calcutta. 
Nov. 18. 
* Krishnan and Mookherji, Phys. Rev., 54, 841 (1938). 
* Abstract published in Phys. Rev., 57, 349 (1940). 
* Beevers andjLipson, Proc. Roy. Soc., A, 146, 570 (1934). 
* NATURE, 143, 853 (1939). 
Proc. Roy. Soe., A, 173, 367 (1939). 


* See Pauling, “Nature of the Chemical Bond” (Cornell Univ. Press, 
1939), p. 100. 


See Van Vieck, “Theory of Electric and Magnetic Susceptibilities”’, 
(Oxford Univ. Press, 1932), p. 269. 


Diffuse Reflections from Diamond 


Sir C. V. Raman and P. Nilakantan have published 
Laue photographs of diamond! showing modified (111) 
reflections, consisting of an approximately circular 
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diffuse spot, accompanied in certain positions | y two 
diffuse streamers, near each Laue (111) refi ction, 
These photographs were taken with the X-ray beam 
parallel, or nearly parallel, to a [111] axis, a [1iq 
axis being vertical. P 

We have investigated the changes in shape of thege 
modified (111) reflections when the orientation of the 
diamond crystal is varied. Perhaps the most int «rest. 
ing form of the reflection is obtained when the crystal] 
is rotated about the [110] axis, so that reflection 
takes place from the other side of the vertical (11]) 
plane. The angle of incidence 9 is — 21-9° (the 
Bragg angle for copper-Ka radiation), when th: two 
horizontal trigonal axes make angles of — 41-4 and 
+ 68-1° respectively with the X-ray beam, an: the 
modified copper-Ka reflection then forms a diffuse 
background to the Laue (111) spot. 

For values of 0 less or greater than 21-9° the 
modified reflection is, as shown in the photograph, a 


@ (111) 

diffuse 
* (ill 
Lau 





triangle of three small spots surrounding a diffuse 
centre. For a range of values of 6 from — 26-8° to 

- 16-5°, the position of the centre of this triang| 
agrees with the simple Faxén formula d,,, sin (6+ 9) 
2 cos @, where A is the wave-length, 9 the angle of 
reflection. The radial apex of the triangle always 
points away from the Laue spot, and the triangle 
increases in size as § departs from the Bragg angle, 
although the size of the three component spots does 
not appear to increase. The result of this is, of course, 
that the K8 triangle is larger or smaller than the Ka 
triangle according as to whether it is farther from, or 
nearer to, the Laue position. Monochromatized 
photographs have proved that all three spots and 
the diffuse centre are due to characteristic radiation 
(as are the circular spot and streamers of the normal 
orientation); while low-temperature experiments 
show that the modified reflections, whether of these 
or of other shapes given in other crystal orientations, 
are only slightly reduced in intensity by a lowering 
of temperature of 200° A., a result to be expected 
since the characteristic temperature of diamond is 
very high. 

Calculations are in progress using the formule 
developed by Waller in his dissertation’. Preliminary 
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results fulfil the expectation that the Faxén-Waller 
theory in its complete form (that is, taking into 
account all the elastic constants of the crystal) is 
capalle of giving detailed agreement with experiment. 
In the case of diamond a triangular intensity distribu- 
tion has been calculated for the special crystal settings 
mentioned above, the triangular spot changing its 
orientation in the required manner when 0 — OBragg 
changes sign, whereas a more nearly circular spot is 
calculated for the Raman setting. 

These preliminary calculations indicate that the 
scattering phenomenon can be developed into a useful 
method of determining the elastic constants of crystals. 
Full details will be published later. 

H. A. JAHN. 
Davy Faraday Laboratory, K. LONSDALE. 
Royal Institution, 
London, W.1. 
Dec. 9. 


' Proc. Ind. Acad. Sci., 11, 389 (1940). 


* Waller, I., “Theoretische Studien zur Interferenz- und Dispersions- 
thessie der Réntgenstrahien”. Uppsala Universitets Arsskrift, 
(1925). 


Temperature and Latent Energy in 
Flame Gases 


Tue following facts relating to the travel of flame, 
initiated by an electric spark, through a homogeneous 
inflammable gaseous mixture have been established : 

(1) Flame photographs show that the flame front 
during the early stages of travel is of low luminosity, 
but later it builds up a high luminosity indicating 
a high instantaneous pressure and temperature. 

(2) Turbulent motion of the inflammable mixture 
before combustion has no influence upon the rate of 
travel of the flame front in the early stages, but has 
a marked influence upon this in the later stages". 


B A B 


-_---—, - 
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It seems a fair inference that, in the early stages 
after ignition, flame is propagated as a result of the 
diffusion of activated particles from the flame front 
(that is, by chain mechanism), but that in the later 
stages it is propagated as a result of conduction and 
adiation of heat from the high temperature flame 
front into the adjacent unburnt gas—or perhaps it 
vould be more correct to say that the propagation 
3 thermally assisted in the later stages*. 

The condition of the flame gases left behind the 
lame front would appear to depend very largely upon 
the method by which the flame is propagated. That 
this is so may be seen very clearly from flame photo- 
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graphs in which the luminosity (afterglow) from the 
burnt gases is registered. The accompanying repro- 
duction is from a photograph, taken on a moving 
film by Mr. 8. G. Richardson, of the flame front and 
of the afterglow of the burnt gases resulting from the 
travel of flame through an over-rich carbon monoxide- 
oxygen mixture contained in a glass tube. It will be 
seen that the afterglow from the gases which are first 
burned (marked A) is considerable, but that from the 
gases burned later (marked B) is very feeble. The 
sudden change in the intensity of the afterglow is 
remarkable, but it may be correlated with a sudden 
change in the intensity of the luminosity of the flame 
front, which is much more clearly shown in series 
of instantaneous photographs of the flame front taken 
by Dr. O. C. de C. Ellis*. Other flame photographs‘ 
show that the intensity of the afterglow both in the 
A gases and in the B gases is governed by their 
temperature, but the intensity of the afterglow is not 
generally an indication of the flame gas temperature. 
Indeed, as preliminary measurements made by Dr. 
A. 8. Leah by means of thin platinum-rhodium wires 
have shown, the temperature of the B gases is very 
considerably higher than that of the A gases. 

Experiments with thin platinum-rhodium wires 
have been made in a very long (50 ft.) steel tube 
of 2 in. diameter, which was filled with a thor- 
oughly mixed inflammable gaseous mixture and 
ignited by an electric spark placed at the centre of 
the tube*. The temperature attained by the platinum 
wires after the flame had passed over them ap- 
proached the ideally calculated temperature for the 
gases when the wires were placed some distance 
away from the spark, but over the first 9 in. from 
the spark the wire temperatures measured were as 
shown below : 


Distance from spark in inches 1: 8 9 
Wire temperature, °C. ee 1570 1750 1810 


It will be noticed that at 14 in. away from the 
spark, at which point the flame gases probably re- 
sulted from a combustion propagated purely by 
chain reaction mechanism, the temperature of the 
wire was only 1,570°C., whereas at 9 in. away it 
was some 240°C. greater. Previous experiments 
reported* have led to the conclusion that the tem- 
perature of the flame gases resulting from the com- 
bustion of an inflammable gaseous mixture increases, 
and therefore the latent energy contained in them 
decreases, as the distance of flame travel from the 
igniting spark increases. The experiments now 
described give further support to this conclusion, and 
suggest that this is because in the early stages of 
combustion after spark ignition the mechanism of 
combustion differs from that in the later stages. 

Bunsen burner flame gases result from combustion, 
the propagation of which is thermally assisted. Thi: 
temperature is therefore greater than that in flame 
gases resulting from combustion in the early stages 
after spark ignition. 

W. T. Davin. 

Engineering Department, 

University, 
Leeds. 

Dec. 12. 
1 The Engineer, 733, Dec. 31, 1937. 
* The Engineer, 509, June 7, 1940. 
* See, for example, Fuel, 7, No. 11, 505, Plate XX, Figs. 1, 2, 3, and 4. 
* See, for example, Fuel, 7, No. 9, 35, Fig. 1, Plate XV. 
* David, Leah and Pugh, Phil. Mag. (in the Press). 
* Phil. Mag., 28, 345 (1937). 
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RESEARCH ITEMS 


Origin of the Pentatonic Scale 


Tue late survival of a manner of life belonging to 
the Early Iron Age in the Hebrides has suggested to 
E. Cecil Curwen a study of the origin of and distribu- 
tion of the pentatonic scale (Antiquity, December 
1940) which occurs there in folk song as, it was sup- 
posed, a unique instance in Europe. An examination 
of various collections of folk-songs showed that the 
seale of five notes occurred as a'tradition strong in 
Scotland, fairly strong in Ireland, but weak in Wales 
and England. The scale of six notes (hexatonic), 
however, is almost as strong in England and Wales 
as in Scotland and Ireland. Western Europe 
(Brittany, France, Basque) is weak in pentatonic but 
still strongly hexatonic. In northern Europe there 
is a heavy concentration of pentatonics in the ex- 
treme north (Lapland), fringed by a moderately strong 
pentatonic tradition in Finland, the Faroes, and 
perhaps northern Russia. Farther south, pentatonics 
are weak, bexatonics numerous, except, possibly, in 
Germany. Fewer melodies have been acquired in 
southern Europe. Pentatonics seem to be confined to 
Greece and the Balkans, hexatonics here, too, being 
numerous, but weak elsewhere where the heptatonic 
seale prevails. Outside Europe the tradition is: 
Arab, highly developed heptatonic ; India, hepta- 
tonic with an earlier pentatonic co-existing, and 
associated with a pre-Aryan population; Persia, 
resembling Hindu. This suggests a possible correla- 
tion between heptatonic scales and Indo-European 
languages. Elsewhere in Asia, pentatonic scales are 
common if not predominant—Mongolia, China, Japan, 
Siam, Annam, Java, also South Seas, New Guinea. 
In America and Africa, pentatonics are common or 
have been widely reported. This distribution suggests 
that the area covered by the Indo-European languages 
forms an island of heptatonics surrounded by an 
ocean of earlier pentatonics. The latter is vocal 
rather than instrumental, while the heptatonic is an 
instrumental scale and its distribution is a measure 
of the spread of harp, lyre or flute. These are con- 
sidered to be of Asiatic origin, the harp appearing so 
early as the close of the fourth millennium B.c. 
(Jemdet Nasr). The heptatonic scale is therefore one 
of the arts of material civilization appearing with 
agriculture. In the process of diffusion from the 
East, it probably reached Great Britain in the Late 
Bronze Age with the Celtic intrusion, where it im- 
pinged upon a population descended from the 
neolithic megalith builders who had spread along the 
shores of the Atlantic and formed a pre-Celtic. pre- 
hexatonic population, possibly to be identified with 
the Picts. 


Social Organization of the Haisla, British Columbia 


Tue Haisla, who occupy the upper reaches of the 
Douglas Channel, with Tsimshian, Kemano-Kitlope 
and Haihais as their nearest neighbours in the maze 
of channels east of Princess Royal Island, were 
visited in 1935 by an expedition under the auspices 
of the University of California with the assistance of 
the Social Research Council. Ronald L. Olson, in 
reporting on their social organization (Univ. Cali- 


fornia Anthropol. Rec., 2, 5; 1940), appends iotes 
dealing with the Kitlope (Kemano) tribe. The Haisla 
and Kitlope alone of the Kwakiutl-speaking tribes 
have a full-fledged maternal exogamic class organiza. 
tion. They say that the Haihais and Heiltsu' do 
not know how to marry, as they originate from a gir| 
who “married” a dog. The Haisla have six clans, 
each named after an animal. Although the clans act 
as units in everyday matters, in most festivals (pot- 
latches and feasts) they are (except for the Eagle) 
linked with one or more of the other clans. lan 
affiliations and rank are of the utmost importance— 
even more important than the biological family. As 
the clan occupies one village only, village grouping is 
of no importance. There is no trace of a formal 
moiety organization, except for a curious institution 
among the boys. A line through the centre of the 
village divides the boys into two groups, regardloss 
of clan. Anyone crossing the line alone is liable to 
attack. On occasion they line up for sham battles. 
This rivalry is encouraged by the elders. Each clan 
has a number of crests, as, for example, in the Eagle 
clan—eagle, sea otter, ermine, owl, shag, a creature 
like an eagle with down-turned beak, hawk, halibut. 
This clan is sometimes termed Owl. The titles of 
nobility or rank are as carefully guarded and kept 
as the crests. They are variable in number for each 
clan, some belonging to men, others to women. Some 
of the higher chiefs have one or more “‘seconds’’ or 
helpers whose title may be rendered as “speaker”. 
Though commoners and never chiefs, they are highly 
respected. Only the highest chiefs may have speakers, 
and they must be of the same clan. The office is 
inherited in the same way as other titles through the 
sister’s son. 


Early Growth of the Human Skull 


Ir. is a matter of common observation that at 
birth the human head is still in a plastic condition— 
certain races take advantage of this to produce 
deformities—and that until it becomes finally fixed in 
the adult condition it undergoes unequal growth in 
different dimensions. These changes have been fully 
studied by means of a series of measurements, and 
the results analysed statistically by C. B. Davenport 
(Proc. Amer. Phil. Soc., 83; 1940) on a full series of 
subjects. Apart from the detailed measurements 
which are given and illustrated by 170 growth-curves 
as examples, several general conclusions arrived at 
by the author are not without interest. First, due 
no doubt to the plasticity of the skull at birth, is the 
fact that environmental conditions play an important 
part in determining the final head shape. The 
changes in the proportions of the head are most 
marked in the first few weeks after birth due in part 
to the deformation caused by birth itself. Gravity 
has a flattening effect, which is noticeable as the 
child begins to sit up and to walk. Absolute cephalic 
measurements are less in the female than in the male 
in relation to her smaller size, and the mean cranial 
capacity is less in girls than in boys absolutely and 
in relation to stature and body modulus. The growth- 
curves of the heads of three pairs of monozygetic 
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twins show that, while in each pair they may lie close 
together or sometimes apart, they run in parallel 
courses. In similar curves of dizygotic twins no such 
correspondence is exhibited. Negroes have the 
greatest head-length and head-girth, while Nordic 
children have the largest post-auricular head segment 
and the largest height/length ratio. 


A Study of Bird Migration 

Too often in discussing bird migration use is made 
of general and somewhat nebulous observations 
which do not provide ground for arriving at satis- 
factory conclusions. James Ritchie (Proc. Roy. Soc. 
Edinburgh, 40; 1940) has furnished an example of 
the other method of approach by analysing, so far as 
possible, @nditions associated with the appearance 
of an exceptionally large number of waxwings 
(Bombycilla garrulus) in Britain in November 1921 
and checking this up with the corresponding records 
of the arrival of the same flights in Denmark. 
Accepting the not unreasonable assumption that the 
birds flew south at an average rate of twenty-five 
miles an hour and started in southern Scandinavia, 
as local records suggest, an explanation of their 
appearance in Britain can be given in terms of the 
direction and speed of the wind during the migration. 
This was generally one day later than the corre- 
sponding flights arrived in Denmark owing to the 
greater distance to be traversed. The author accepts 
the general proposition that the fundamental impulse 
to migration is associated with the reproductive 
cycle. He suggests that the birds tend to take off 
into the wind, so the direction of the wind may be a 
factor in determining the actual time of starting. In 
general, too, the migration took place in normal 
temperatures for the time of year following a sudden 
temporary drop and as a rule on cloudy or overcast 
days. it is suggested with regard to the latter con- 
ditions that they may enable the lung surface to 
keep moist without undue loss of the body water on 
a long-sustained flight. 


Formation of Sand Cays 


IN a paper on sand cays and their problems in 
the Geographical Journal of November, J. A. Steers 
traces the probable growth of these coral islets. 
The growth of the reef corals, the erosive action of 
waves in piling up blocks of coral rock, and the 
chance of seeds arriving and germinating are all 
familiar factors. He stresses, however, two other 
agencies in the growth of cays. Calcareous alge, 
especially Halimeda, help in the formation of sand 
which adds compactness and solidity to the loose 
formation and so prepares the ground for wind- 
carried seeds of higher plants. This action is ex- 
plained at greater length in a companion paper by 
V. J. Chapman. The second process in stabilizing 
the cay, and one that Mr. Steers regards as of great 
importance, is the formation of beach-rock. In 
tropical waters a great deal of calcium carbonate is 
precipitated on or just beneath the surface of beaches 
and has the effect of cementing the sand into hard 
surfaces like paving stones. These slabs dip with the 
inclination of the beach. Their formation is limited 
to a small vertical range which is governed by tidal 
range and wave action. In Jamaica the range is 
three feet ; in Australia it is four feet. It is generally 
formed in patches and seldom encloses a cay. Its 
formation seems to depend on many factors, and 
possibly the presence of vegetation may be a factor. 
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Once formed it protects the cay from wave action 
and encourages the growth of vegetation. But since 
it is rarely peripheral, wave action gets between and 
behind the slabs, and lines of beach rock may lie well 
away from the cays ; some even lie at right angles to 
the shore of the cay. 


Dipole Moments of Substituted Benzoic Acids 


Tue direction of the group moment associated 
with the carboxyl group has been considered by 
C. 8. Brooks and M. E. Hobbs (J. Amer. Chem. Soc., 
62, 2851; 1940) in connexion with measurements on 
benzoic acid and some para- and meta-substituted 
halogen benzoic acids. Since the acids are normally 
associated even in dilute solutions in benzene, 
dioxane was used as the solvent. The mean direction 
of the carboxyl group moment was calculated as 
74° with respect to the C-C line. No conclusion could 
be reached as to free rotation, as the values are com- 
patible either with free rotation or with an equi- 
molecular mixture of molecules in which the carboxy] 
group is fixed in the plane of the ring with the O-H 
in cis- and trans-positions, respectively, with respect 
to the meta-substituent in the benzene ring. A small 
discrepancy between the expected and observed 
values of the moments of p-chlorobenzoic acid and 
p-bromobenzoic acid is attributed to a resonance 
effect between the halogen and carboxyl groups in 
the benzene ring. 


Monochromatic X-Rays 

Tue production of X-rays is always highly in- 
efficient, since the greater part of the electrical 
energy put in is lost as heat. Even so, the product 
is still chromatic. When monochromatic radiation is 
needed, the inefficiency is still greater. R. Q. Gregg 
and N. 8. Gingrich have reported (Rev. Sci. Instru- 
ments, October 1940) an interesting experimental 
comparison of the use of crystal-reflection and of 
filtration to get a monochromatic beam of molybdenum 
Ka radiation (A = 0-708 and 0-712 A.). Although 
their special interest was in the X-ray diffraction 
patterns of liquids, the results are applicable to all 
work for which monochromatic X-rays are essential 
or desirable. In one set of experiments, using a 
General Electric Co. Mo-Target tube with an applied 
peak voltage of 37-0 kv., the diffraction patterns of 
liquid sodium were got after the original radiation 
had been reflected from calcite or from rock salt 
crystals, or after it had been filtered through various 
thicknesses of zirconium oxide with or without the 
addition of aluminium foil. The actual times of 
exposure used to blacken photographic film varied 
from 11 hours, when the direct beam from the X-ray 
tube was used, to 162 hours, when calcite reflection 
was used. When the times of exposure were reduced 
to times needed to produce an image density of 1, 
the differences were strikingly illustrated. Thus, the 
times were, for no filter, 8 hours; with rock salt 
reflection, 58 hours, and with calcite reflection, 356 
hours. The general conclusions are that under these 
conditions calcite reflection is impracticable, that 
short exposure times can be obtained by using 
impure radiation, but that none of the reasonably 
satisfactory degrees of filtration is any more ex- 
pedient than the use of rock salt reflection. The 
dangers of using partially filtered X-rays where a 
monochromatic beam is needed are well illustrated 
in graphs showing how an entirely spurious peak may 
appear on the intensity curve of the diffraction pattern. 
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RAILWAY RATIONALIZATION 


LTTHOUGH railway speeds in Great Britain are 
A generally good, the average speed at which a 
traveller could accomplish a series of random journeys 
by rail is likely to prove very disappointing. No doubt, 
many passengers ask themselves if something better 
were not possible, but seeing no solution to the 
problem, accept the position as inevitable. That it is 
a state of affairs which can be improved by a rational 
system of reorganization, leading possibly to the 
doubling of the average speed, is the contention put 
forward by Mr. J. F. Pownall in a booklet entitled 
“New Railway Network Principles” (Birmingham : 
Cotterell and Co. 2s.). This contains the gist of the 
chapters of a book dealing with one of two projects 
relating to waterways and railways in Great Britain 
which have had to be set aside to await the advent 
of better days. 

Now, however, is the time for such ideas to be 
broadcast so that when these better days come we may 
be prepared to make such changes in our present 
system as will restore the railways to the position 
they once held in the estimation of the public. The 
author has taken a journey of 2,342 miles, from one 
town to another and then to a third and so on, and 
finds from “Bradshaw” that the average speed works 
out at 164 miles an hour. His method of improving 
this is based on an ideal network of equilateral 
triangles of 50 miles side, and along the sides of these 
triangles fast trains would start precisely at each 
hour and arrive 52 minutes later. This gives 8 minutes 
at each junction for changing if necessary. Slow, 
stopping trains would also run, taking about two hours 
for the same journey, and by their means a traveller 
starting from an intermediate station travels at about 
25 miles per hour to the first junction, then on by 


fast trains at 50 miles an hour, and lastly to an nter. 
mediate destination by aslew train at 25 miles pe: jour. 

Turning then to the practical application 0; this 
ideal system, the author shows that by c:rtain 
modifications of the present lines a workable s\ stem 
of railway operation can be developed so tha’ the 
original series of journeys could be accomplish. d at 
314 miles an hour, or ia a total time of 74 hours instead 
of 142 hours as planned from “Bradshaw”. hig 
remarkable saving of time is but one—the prin ipa! 
one—of many advantages of the system. Another i the 
simplicity of time-tables, since trains would al\ ays 
start from the junction stations precisely at the !\our 
and from intermediate stations always at a { xed 
number of minutes after the hour. 

The fast and slow trains referred to are in addi: ion 
to the main line expresses, and thus, if any «ub. 
stantial part of a journey such as that described 
followed these main lines, a further saving of tim is 
probable. A similar scheme is put forward for the 
improvement of goods traffic on the railways, hut 
when the author suggests that the loading gauge 
should be made considerably larger than at present, 
he enters upon a phase the cost of which would 
almost certainly heavily outweigh the advantages it 
would confer. Many of his proposals are, however, 
quite feasible and only need a change of outlook 
from our present markedly conservative one. The 
new type of junction station, the standardization of 
trains, the co-ordination of rail and road services, and 
many other details deserve—nay, rather demand 
from us all very careful consideration and thought, 
for, when all is said, the scheme involves a revolu- 
tionary change of mind as to the place of railways in 
our mode of life. 


A.R.P. COMMUNICATION 


. P. WILSON describes in the Engineering 
W Supplement to the Siemens’ Magazine of 


November the A.R.P. telephone and signalling 
system, A.R.P. (No. 186) devised by Messrs. 
Siemens. One of the essentials of any system is the 


provision of a trustworthy method of giving the 
various signals required, and maintaining rapid com- 
munication between the personnel concerned. For 
obvious reasons it is not desirable for private A.R.P. 
organizations to use sound signals ; it is usual, there- 
fore, to employ bells or buzzers and visual lamp 
signals of various types, communication being main- 
tained by a suitable telephone system. 

In some cases existing private telephone systems 
can be used or adapted to meet the conditions, but 
it is generally found that a separate system designed 
to meet the special conditions is the most desirable. 
This is particularly the case where large schemes are 
concerned. In such instance + is usuall, advisable 
to supplement any existing telephone system by an 
entirely separate emergency scheme in order to safe- 
guard against the failure or destruction of the regular 
telephone system. 

The mere knowledge of the existence of a reliable 
communication system greatly assists in dispelling 
feelings of isolation or panic on the part of the staff 


of the organization concerned. One of the essential 
things to consider in connexion with a communication 
system is the probable short time available for taking 
action after the receipt of a warning. This is par- 
ticularly the case under the recent arrangements of 
the ‘spotter’ system. Communications include both 
telephone and signal systems, the former to provide 
complete control of the A.R.P. personnel, and the 
latter to indicate clearly to the whole staff the action 
to be taken. 

The telephone system, which should be planned to 
meet individual requirements, should be easy to 
operate and also to repair. For most cases a simple 
system of magneto telephones is believed to be the 
best. Magneto telephones are self-contained units, 
each has its own ringing apparatus and its own 
battery for supplying the speaking current, thus 
eliminating the risk of breakdown due to the failure 
of a central battery. Further, two or more magneto 
telephones can be connected together at the control 
board, and they can then ring each other direct 
without the assistance of an operator. If the contro! 
board is put out of action the line wires can be 
quickly connected so that the telephones continue 
in service by means of code rings. This is not feasible 
with central battery sets. : 
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The telephones recommended are equipped with 
power! | magneto-generators and _ high-resistance 
iells, cnabling a number to be bridged across one 
pair of wires if desired. They are fitted with ‘neo- 
phone’ hand-microtelephones to improve speech 
transmission. Portable telephones are provided for 
by ‘looping in’ one pair of wires at each point and 
fixing a 2-pin weatherproof socket. A lamp calling- 


system in addition to the bell can be fitted when the 
telephone is to be used in a very noisy position. 

A.R.P. signals can be either visual or audible or 
a combination of both. The signal system usually 
consists of a starting switch which puts into action 
loud-ringing bells, hooters, etc., where large staffs are 
to be controlled, and buzzers or single lamps for 
offices and small staffs. 





AN EXPERIMENT IN BIOLOGICAL CONTROL 


HE control of injurious forms of insect life by 

the application of biological methods has, in a 
number of instances, proved remarkably successful. 
Other methods of control in such cases had been of 
little avail or were impracticable. Success achieved 
by the utilization of the natural enemies of injurious 
insects has usually proved to be relatively inex- 
pensive and of a more or less permanent character. 
As a rule the most favourable conditions are those 
afforded by tropical or subtropical islands where the 
dissemination of the beneficial introduced insects 
meets with few handicaps or barriers. Recently an 
experiment in the biological control of coconut 
pests in Seychelles has been recounted (Bull. 
Entomol. Res., 31; 1940). 

The author of the paper in question, Mr. D. Vesey- 
Fitzgerald, mentions that the affected crop is of special 
importance, since its product, copra, is the main ex- 
port of Seychelles. The pests concerned are scale 
insects (Coccide), and of these, four species were 
specially injurious. It is noteworthy that the species in 
question, namely, Ischnaspis longirostris, Pinnaspis 
buxi, Chrysomphalus ficus and Eucalymnatus tessellatus, 
are unknown as major pests of coconut in other 
countries, while the brown scales, that are usual pests 
of this crop, are not found in Seychelles. Other 
Coeccide were also found to be infesting coconut in 
this area, while a large variety of different species were 
noted as attacking the general vegetation. 


This fauna needed investigation, as it concerned the 
main problem, and as a result it became evident that 
general rather than specialized enemies of Coccidz 
required searching for. Species that would, in fact, 
attack all the different scale insects without special 
preference were obviously needed, since the elimina- 
tion of a particular kind might result in an increase 
of some other species. The life-history and special 
requirements of each of the four species, already 
named, are described and their incidence on the coco- 
nut is discussed. 

In order to combat these Coccide, four species of 
Coccinellid beetles were introduced from East Africa. 
The species were Chiloconus distigma, C. wallbergi, 
Exochomus ventralis and E. flavipes. Since the jour- 
ney from Mombasa to Seychelles takes only three 
days by steamer, these predators could be landed 
there within a week of leaving the centres where 
they were bred in East Africa. 

The breeding technique and the establishment of 
each of these species is dealt with. Records covering 
three years are given in order to show the effects of 
the introduced predators on the population of scale 
insects. The figure quoted shows that the introduced 
enemies are reducing the scale insects below the 
density at which they cause economic loss. Also it 
seems that the reduction of one species of pest has 
not been followed by a correlated increase of another 
species. 


ELECTRICITY IN AGRICULTURE 


EFERENCE has already been made in NATURE 
(Jan. 11, p. 62) to the report on the utilization 
of electricity in agriculture and horticulture prepared 
by C. A. Cameron Brown and issued by the Electrical 
Research Association. The Institution of Electrical 
Engineers is now publishing written contributions 
to the discussion of this report. The first contribution 
appears in the Institution’s Journal of November. 
Mr. H. W. Grimmitt, of the staff of the Electricity 
Commissioners, begins his written introduction to the 
discussion by pointing out that the extent of the 
bibliography is some indication of the wideness of the 
field of research and investigation which was car xed 
out. Great Britain has not been in the forefrom: of 
research into agricultural applications of electric:cy, 
but the small amount of work that has been done 
has indicated the need for a central co-ordinating 
body, with vital interest in the whole matter, to 
make use of the excellent agricultural research 
resources which already exist, and which, with proper 
help, could carry out research along the parallel and 
related paths of electricity and agriculture. The 
E.R.A. has taken steps to provide co-ordination and 


drive, and there is evidence of enthusiastic co-opera- 
tion from the agricultural research institutions and 
also from the Ministry of Agriculture and the Agri- 
cultural Research Council. As a preliminary to 
active research, the E.R.A. has had prepared a com- 
plete survey of the whole field of research on the 
subject, both to provide information on past work 
and to make constructive suggestions for future work. 

The general lines of the work are to investigate by 
research and experiment the extent to which each 
application of electricity can be developed to the 
point of maximum economic advantage to both 
farmer and supplier, and generally to study each 
application with the view of indicating the best 
technique to be adopted. 

To the dairy farmer—the producer of milk and 
its by-products—more than to any other kind of 
farmer, electricity has much to offer. The appreciable 
load and annual revenue obtainable from a well- 
electrified dairy farm are sufficient justification for 
some trouble being taken to show grounds why 
electrification should not be the rule instead of the 
exception. War conditions, scarcity of labour, higher 
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wages, etc., have, as in many other branches of farm- 
ing, lent greater weight to any considerations of 
labour saving or the obtaining of first-class results 
with comparatively unskilled or newly trained labour. 
The mechanical milking machine is an outstanding 
example of such a case. Americans are definitely in 
favour of milking machines, largely because of the 
labour-saving aspect. Official figures show an average 
increase of 112-7 per cent in the output of milk per hour 
of labour and, in all, a labour-saving of 52-1 per cent. 

Cooling the milk after milking is another vital step 
in the process which does not always receive the 
attention it deserves. Here again, electricity is the 
best source of power, with attractive characteristics 
to the supply authority, the connected load being 
from } to | horse-power, and the return some 500 to 
1,000 kwh per consumer per annum for a 30-cow herd. 

Water supply is second only to field work in 
essential importance on the farm ; on the dairy and 
stock farm it might almost be awarded the premier 
place. The tendency is still to make a simple sub- 
stitution of an electric motor for the previous source 
of power, in ignorance of the increased opportunity 
afforded by electrical operation and of the great 
advances made in recent years. The most notable 
has been the perfecting of the small automatic air- 
pressure controlled set ; the full utilization of this 
method of water supply gives all the advantages of 
main water supply but at a substantially reduced cost. 

A vital requirement on a dairy farm is the pro- 
vision of hot water and steam for the essential wash- 
ing and sterilizing of dairy appliances and utensils. 
There is no technical difficulty in doing this electrically, 
and to the electrical industry it is a very attractive 
load. On an average farm the washing and sterilizing 
requirements alone could account for a consumption 
of 500—1,000 electric units a year. 

On the poultry farm, too, electricity can play a 
substantial part. 

For several purposes, the use of power for grinding 
mills and general farm-yard loads is used extrava- 
gantly on many farms at present. For example, a 
grinding mill taking anything from 5 h.p. to 15 h.p. 
may be used for only a few hours weekly. By suit- 
ably using a much smaller mill of a simpler and more 
foolproof type and leaving it to run all day and all 
night if required, the power requirements may be 
reduced to about one fifth of what they were before 
for the same amount of total work. In threshing, the 
traditional method of using a large thresher requiring 
about 15 h.p. could be modified to enable correspond- 
ing work to be done over a longer period with a 
reduction of about 50 per cent in the power unit. 
To the farmer the attraction would be that the present 
bugbear of providing eight to ten men would be 
removed, as by using small threshers and mechanical 
adjuncts, the threshing of 75 acres could be handled 
by three men. These would be employed on the job 
for perhaps a month on the aggregate, but this could 
be spread over the winter months, allowing of the 
raen being diverted for urgent work. 

There is scope for research to determine how, on 
one hand, the cost of giving rural supplies can be 
reduced, and how, on the other hand, the rural load 
can be developed with economic justification to the 
farmer himself, so as to attract supply on a scale 
which, under present conditions of use, is only too 
often far from economic to the supplier. Both ends 
of the problem are being tackled by the Electrical 
Research Association. 
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FORTHCOMING EVENTS 


[Meeting marked, with an asterisk is open to the | cblie,} 


Monday, January 20 


Royat Socrery or Arts (at John Adam Street, \, elphi, 
London, W.C.2), at 1.45 p.m.—Sir David Chadwick 
“Some Problems of World Economic Devel: pmeng” 
(Cantor Lectures, 1). 


Royat Geroocrapnical Society (at Kensingt: Gore, 
London, 8.W.7), at 3 p.m.—Commandant J. Laekin : 
“Routes anciennes en Afghanistan”. , 


Tuesday, January 21 


Royat Iwstrrvtion (at 21 Albemarle Street, I.» 
W.1), at 2.30 p.m.—Dr. Gilbert Murray : “Hellenism”s 


Warsure Instrrute (at the Imperial Institute Bu \dings, 
London, 8.W.7), at 2.30 p.m.—Dr. O. Kurz: “Stellar 
Divinities in the East and the West”’. 


INSTITUTION OF CrvIL ENGINEERS (at Great George street, 
London, 8.W.1), at 1.30 p.m.—Mr. Herbert Cecil White. 
head: “The Design of Sewage-Purification Works’, 


Wednesday, January 22 


Roya. Soctety or Arts (at John Adam Street, Adelphi, 
London, W.C.2), at 1.45 p.m.—Sir Alan Cobham: 
“Flight Refuelling”’. 

GeroLocicaL Society or Lonpon (at Burlington House, 
Piccadilly, London, W.1), at 3 p.m.—Mr. Frederick 
Chapman: “On the Sequence and Age of the Rocks in 
Borings in the Atoll of Funafuti”. Dr. A. G. Jhingran: 
“The Cheviot Granite”. 


Saturday, January 25 


InstrruTe oF Puysics (London and Home Counties’ 
Branch) (at the Research Laboratories of the General 
Electric Co. Ltd., Wembley), at 2 p.m.—Conference on 
Industrial Radiography ( irman: Dr. V. E. Pullin). 
Mr. H. P. Rooksby and Miss K. L. Jackman: “‘Appli 
cations of Radiography to the Electrical Industry”; 
Mr. W. L. Harper: ““X-ray Examination of Light Alloy 
Castings’; Dr. L. Mullins: “Recent Developments in 
the Photographic Aspects of Radiography”. 





APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 


LECTURER IN COOKERY AND DrerTetics to the Live 1 Education 
Committee—The Director of Education, 14 Sir Thomas Street, 
Liverpool 1 (January 22). 

TEACHER OF SPEECH TRAINING in the Aberdeen Education Com- 
mittee’s Schools—The Director of Education, Education Offices, 
Municipal Buildings, Castle Street, Aberdeen (January 25). 

SPEECH THERAPIST in the Leicester Education Committee's Schools 
—The Director of Education, Education Department, Newarke Street, 
Leicester (January 25). 

Domestic ScrgNCE TEACHERS to the Bradford Education Committee 
—The Director of Education, Town Hall, Bradford (January 25). 

LECTURER IN MATHEMATICS at the North Staffordshire Technical 
College—The Clerk to the Governors, Town Hall, Hanley, Stoke-on- 
Trent (February 1). 

PsYCHIATRIC SoctaL WORKER in the Department of Psycho 
Medicine—The Superintendent, Guy’s ospital, London B » 
London, 8.E.1. 


REPORTS AND OTHER 
PUBLICATIONS 
(not included in the Monthly Books Supplement) 


Great Britain and Ireland 


of the Society of Edinburgh. Vol. 60, Part 1, 
Soils sna Verstenton of the Bin and Clashindarroch 
Dr. A. Muir and Dr. G. K. Fraser, with Notes on 
Afforestation by Dr. H. M. Steven. . 233-342 +4 — (Edin- 
burgh: Robert Grant and Son, ; London: illiams and 
Norgate, Ltd.) 17s. (1912 
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